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FOREWORD 


We aie living m an age of extremely rapid change. The childicn, 
studying in our schools today, will be full adults when our world enteis 
into the twenty fiist century. Oui present centuiy has already developed 
computerized devices to store and disseminate information in the minutest 
detail and updated to the passing moment which no human biain, 
whatever be its powei of memorization, can do. Thus the stoiehouse 
function of human biain will become defunct m the twenty fust cenUiiy, but 
some new kinds of brain power will have to be developed to cope with the 
fast changing knowledge. Cieativity is one such powei, that the next 
centuiy will lequirc the human beings to develop not only for controlling 
the natme with the help of scientific and technological powei but to main¬ 
tain human society and lead it to some highci plane than intellect could do 
Human society has reached the highest platen of inlollectual development 
and if a highci goal is not conceived, it will face disasterous vacuum, 
Creativity is ever new, it never ends ; its natuie is eveiy using liighei and 
higher, there is no finality in creativity. That which has been attained, is 
not creative ; creativity seeks for still newer and moie uncommon heights 
which are yet to be attained. 

Cieativity is a unique mental power that expiesses itself thiough 
different media. Scientists, technologists, artists and poets (and even house¬ 
wives) are endowed with this power which may remain dormant in the 
absence of proper stimuli The social environment may be conducive to 
or obstructive in the development of creative powers. Indian society, paiti- 
culaily composed of uppei castes, is not permissive The fair sex suffers 
from a number of taboos and social restrictions in the home and outside. 
With the expansion of education, the situation is fast changing but it 
has led to greatei diversity rather than uniformity in the social environ¬ 
ment. We can observe two extiemes in the peimissiveness—nonpermissive¬ 
ness continuum 

Di. K. S Misra has piobed into the social phenomena with paiti- 
cular reference to home and school environments influencing the develop- 
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ment of scientific creativity among adolescent boys and giils. His task was 
strenuous but he performed it with full dedication, sincerity and piofessional 
integrity. The present book, which is based on his doctoial thesis, will be a 
valuable contribution to the existing knowledge on creativity and may also 
prove a guide to teacheis and patents, who aie keen to develop cieativity 
among growing adolescents Di. Misia has identified factois in the home 
and school environments that contubule positively to the development of 
creativity and also those factors that adversely affect the growth of 
creativity 

The tools developed by Dr Misia are the by-pioducts of his leseaich 
but they are valuable for guidance woikers He left no stone untuined to 
make the tools peifectly reliable and valid for purposes of leseaichand 
guidance, 

I am sure the book will be widely read used and by all interested m 
the futuie of human society 

ODAIPUR L K OAD 

Febiiia,yi?,l986 MAMed.Pii.D (lonuon) 

Foma Dean, Faculty oj Ediicaim, 
Rdjaiitkii linmmiy, Jaipur 

Ex-Dean oj Education, 
Banmthah Vidyapith, Rajasthan, 



PREFACE 


It IS heartening to see Indians contributing significantly in the field of 
science Still, our attitudes toward the development of scientific creativity 
among students forecasta tenebrous future However, tlieie is the case 
for resuriection of oui hopes Oiu science education can be edified and 
cognitive materials can be piepared to ensure the speedy development of 
scientific cieativity among children Existing child-ieanng practices 
of parents and teachers’ interaction with students can be ednl- 
coiated. Students with scientific creativity can be recognized and deemed 
to be acceptable in schools as well as homes Childien can be helped to 
preserve their scientific creativity and strive for the development of it 
Parents and teachers can refrain from their acts of stamping out scientific 
creativity when Us possessor is not gentle, ouieily and unpi evoking 
to a well-ordeied home or classroom They can play the role of'creative 
bloomers’ but their success in accomplishing this task is contingent upon 
their understanding of the nature of home as well as school environment 
that can maximize rather than minimize or subveit students’ scientific crea¬ 
tivity The book attempts to help parents and teachers in the resurrection 
of their hopes It is based on author’s doctoial dissertation accepted foi 
the award of Ph D. degree in Education by University of Rajasthan, 
Jaipui 

The original voluminous repoit has been edited. Some minor changes 
have been made in the original woik in order to make il more concise, 
readable and updated Its antiquity has been carefully maintained 
The leseatch woik was conducted at College of Education, Banasthali 
Vidyapith iindei the guidance of Prof L K Oad The author fails 
to find apt woids to express his indebtedness to him. His 
constructive criticism, fertile imagination, elucidations, genial smiles, 
discriminating taste in educational research, paternal temperament and 
aDfection have enabled me to carry out the lesearch work and present it in 
book form. 

The author expresses his gratitude to Piof R. K. Singh, Prof. R S. 
Trivedi, Prof R P. ^hatnagai, Piof S. K Pal, Prof R S Pandey, Piof. 
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B. K Passi and Prof. M. K. Rama for their compendious and erudite 
suggestions and morale boosting expressions that made the presentation of 
the book a reality The author also acknowledges the intellectual assis¬ 
tance provided by Dr, Santokh Singh, Dr Ipe, Di J.P Srivastava, Dr S C, 
Soti, his teachers and researcher friends He is grateful to scholars whose 
research articles and books made it possible to view the research problem m 
proper perpective and integrate the findings of the present work to the 
existing knowledge The author is also thankful to the authorities of 
NCERT for sanctioning the publication grant. 

It is hoped that the readers of the book will develop insight into the 
dynamics of scientific cieativity Their awareness of the determinants of 
creative thinking in science will grow and they will be able to contribute to 
the development of the asset potentiality. It is expected to assist students 
and researchers planning to widen the horizons of current knowledge about 
the nature and nurture of creativity m various areas. 

March, 1986 


K S MISRA 
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Creativity, Environment and 
Science Education 


Creativity is not a chaiactenstic of a selected few but a process 
that is within eveiy one It is essential foi adaptation to life’s demands 
and represents man’s most pervading hope for going on Creative in- 
sights are an essential part of survival process and creativity may hold 
the key to the stability and prosperity of future society(Petroska, 1983) 
It IS the human quality of imagination for extraordinary effort that 
bungs new and significant things into existence These contributions 
aie of many kinds; ideas, devices, systems and organizations It is this 
creative problem-solving process through which mankind has taken avai¬ 
lable energy, materials and information ftom the environment and trans¬ 
formed them in specific ways to improve efficiency and effectiveness m 
attaining goals (Mettal, 197/) Ours is a developing countiy and we 
need men of cieativity who can think up solutions to the varied pioblems 
baffling the country Hei citizen’s brains constitute her gieatest 
asset because from their cieative intellect will come futuie scientific 
discoveries, future works of ait and litciature, futuie advances 
in statesmanship, technology and social organization, in' short 
all futuie progress Her cultuie is to be saved fioin being collapsed 
because of her failure to utilize intelligent and imaginative methods 
for solving various pressing pioblems We must lemember that to give 
a fair chance to potential creativity is a matter of life and death for any 
society. If society fails to make the most of this human asset, or if woise 
still, it peiversely sets itself to stifle it, man is throwing avvay his birth right 
of being the lord of creation and is condemning himself to be instead the 
least effective species on the face of this planet (Toynbee, 1964) Unless 
man can make new and oiiginal adaptations to his environment as lapidly 
as science can change the environment, our cultuie will perish (Rogers, 
1961), Burrows and Wolf (1983) argue that creativity gives childien 
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with specific language disabilities a sense of satisfaction and lessens a 
sense of frustration. Bediosian and Jackson (1958) have aptly remar¬ 
ked, “What we should strive for are inventiveness and creativity, a shift in 
emphasis from ‘acquiring’ to ‘inquiring’ To say that students may attain 
these objectives by memorising and absorbing assorted bits of infoima- 
tion is to provide no answer at all. If we wish to educate individuals to 
think creatively, for and by themselves, intellectual conformity must be 
eliminated as an education end-product ” Since there can be no argu¬ 
ment over this proposition, the practical pioblem becomes one of devi¬ 
sing the best means of nurturing the talent which exists iii the population 
(Wolf, 1954). Now a question strikes our mind Ate we doing 
justice to the creative individuals m geneial and scientifically creative in¬ 
dividuals m particulai 

1.1. The Plight of the Creative Child 

The creative child is a divergent thinker He discovers or offers 
uncommon thoughts or ideas, unexpected suggestions and uncoven- 
tional views He is often engaged m play with ideas, finding other ways 
of doing things than those that are in the texts or the manuals or the 
teachers’ guides His ways aie not those of his classmates, brotheisor sisters. 
Usually he is not of the gioup and he encounters resentment, ostiacism, 
and hostility, As if this were not enough, the creative child in his school 
years is seen as leaning toward the feminine, if a boy, and toward the 
masculine, if a girl The felt necessity to confoim to sex loles tends 
also to restrain creative development of some childien He may enter 
into conflict with his paients or members of the community. “Why 
can’t you be like all the others ?’’ is a common complaint of parents 
whose child is determined to follow his own processes of thought, 
his own means of expiession, and his own ideals of attainment 
This is not to deny that a few creative parents may peiceive then 
creative child as he really is and take joy in then knowledge, 
offering support, emichment and occasional sympathy as the needs 
may demand. The creative child may go unrecognised oi he may be 
unacceptable m the community within and outside the school Such a 
child will be on his way to vestigial creativity His unused powei be¬ 
comes flaccid, suppressed and ultimately like the vermifoim appendix oi 
the caudal vertebrae it is probably there but of no appaient use. Every 
one of us is dying to stamp out creativity unless its possesser is gentle, 
orderly, and unprovokmg to a well-ordered classroom or family and 
teacher or parents, We seem to be deaf to Kravetz’s (1970) remarks 
that—the creative child may experience conflict as he moves through 
his school yeais, clashing spoiadically with his peers, with Ins teacheis, 



Creativity, environment and soibnge education ; 3 


with the school administration, and may leceive little suppoit from pare¬ 
nts. This stoim and drag may teach the young scholar, inventor or 
artist to suppress his uniqueness and to “get on the team ’’ He may then 
learn how to blend with his social environment and how to go along He 
may, being bright enough and desiring to be successful, give up his crea¬ 
tivity for good, or postpone it. Such is the plight of a cieative child in 
the suiroundmgs The same may be the case with a child who thinks 
cieatively in science. No one loves a lonei and the cuiious discoverer in 
science is sure to face these adverse circumstances which cause emotional 
blocks m cieative expression Most of them are on the road to personal 
and social disaster They have to withstand the pleasures of success- 
failure, of right-wrong, of conforming to teachers’, parents', elders’ defi¬ 
nitions and set formulae which bring death to scientific cieativity Their 
creative behaviours are either ignored or negatively reinforced The situa¬ 
tion is giave and its graveness worsens when we think of our education 
system 

1 2 The Creative Child and Science Education 

All of us agree that children should have the oppoitunity to ex¬ 
plore materials on their own, to raise questions as they see them, to 
seek explanations which are reasonable to them, and to test their hypo¬ 
theses and undeistauding through obseivation and experimentation No 
one appears to question the child’s need to do some exploring on his 
own and to cope with problems if he is to learn in the spirit of science 
However, science has been and is being taught in most of our institutions 
as a body of discrete facts usually learned by rote Knowing many facts 
about science is not the same thing as understanding science which is a 
prerequisite foi creative thinking in science Science has to do with 
making sense out of a number of facts, to find how they may be arran¬ 
ged to provide a meaningful explanation of an event, or codified to pro¬ 
vide a more powerful idea Discrete facts in science are like the isolated 
notes in music They are without meaning except in combinations (Huid, 
1970) Facts that have been intellectually organized in terms of a concept, 
idea, model, hypothesis, law, or theory become data when focused upon 
a relevant problem or set of questions demanding undiscovered solution 
or answers This indicates that science teaching and creativity should go 
hand in hand. Lipathay, Held and Flrnciar (1983) discussed the prob¬ 
lem of Chemistry students who do not know how to creatively utilize the 
knowledge they have gained. These students were not able to overcome 
an overieliance on wellknown procedures and methods of work They 
suggested that students should be tutored in the creative application of 
their knowledge at the same time when they are taught a particular subject. 
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Unfortunately, our science education is examination-iidden and 
the examinations are simply a way of rating our student population in 
terms of ability to memorise and leproduce mfoimation. There exists 
great premium on conformity and uniformity lathei than on scientific 
creativity Though creative learning of science is superior to learning by 
authority, we seldom allow science students to saturate themselves with 
knowledge, question, enquire, explore, experiment, manipulate or toy 
with scientific ideas, concepts, tools, symbols and materials Pupils, us¬ 
ually, have rare opportunities to call into play the abilities such as 
"fluency” the ability to think up numerous solutions, "flexibility'' the 
ability to tbink different appioaches oi strategies; ''originality’’-the ability 
to think up unusual solutions and ' inquisuiveness”-the ability to ask 
many questions about a phenomenon, setting or an object Our methods 
of teaching in vogue are not only didactic in chaiactei but also devoid 
of constructive imagination (Yaidya & Sukumaran, 1978). The science 
teacher like the teacher of language, talks too much dogmatically on 
prescribed topics of science which in tuin are leraotely related to the be¬ 
havioural objectives of science education Because of old traditions m his 
local set up, he sees no relevance m stimulating and cultivating scientific 
and technical talents (Vaidya, 1977) and consequently there always 
remains a diminished pool of swift sceptical, curious, and young vibra¬ 
ting minds to run the race in science (Vaidya, 1974), Students leave the 
science course convinced that the most impoitant characteristic of science 
IS its experimental conclusions. Scientists have been disturbed about anoth¬ 
er aspect of the emphasis placed upon teaching the conclusions of science 
Though Popper (1959] thinks that every scientific statement must remain 
tentative for ever, it stabs our emotional body to know that oui stu¬ 
dents of science aie rarely told that what they are reading in the text¬ 
book represents only our present conclusions about a body of scientific 
knowledge, and they are never made aware of the fact that science 
is an ongoing activity and no statements ate absolutely certain In edu¬ 
cational terms we have not yet fully understood the role of science as a 
decisive factor in training all parts of the personality and m meeting its 
demands Faure, et al. (1972) have stressed that science is notan 
agglomeration of 'bits of learning’ and intellectual instruments to be 
fastened on to an individual who otherwise persists in all his traditional 
attitudes and behaviour 


1.3, Creativity, Science and Society 

In modern civilization men can only participate in production if he is 
capable of understanding acertam number of scientific methods. At piesent 
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fflan can only properly perceive arid understand the universe in which he 
finds himself to the extent that he possesses the keys to scientific knowledge. 
The standard of living of Indian people is to beiaised and the accoinphsh- 
ment of this ideal is contingent upon rapid industuahzation, utilization of 
Its natural resources and technological advancements The pieicqmsite foi 
such a state is the nurturance of cieative talents of potential scientists. 
Thus it IS apparent that there exists an intense demand foi the identi¬ 
fication and nurturance of cieative talents in the field of science. Skialy 
(1982) has aptly leraaiked, “As we become a more technological society,; 
the need to identify those students who excel in both science and cieati/ 
vity becomes moie critical It is not only the identification of thesi 
individuals that is important, but also the special educational expeiiencas 
provided for them that will develop their special gifts” The time has 
come foi us to think seriously over oui behaviours to ensure that a 
distorted vision of man and the universe, ignoiancc, violence and 
collective psychoses causing it, poweilessness, domination suffered and 
repressed, and fear of freedom, all do not converge in such a way that 
action and critical thought destroy each other. 

We believe that m education, whether formal, informal or non- 
formal we have the means of developing creative talents m science. 
T N Rama ( 1973) reahz°d the imperative need to reform—m fact to 
revolutionize—the whole educational system in this country to desan- 
ctify and render dysfunctional the repressive role of the conteinporaiy 
conformist and authoritarian mummified cultuial and social institutions 
that hinder freedom, growth, spontaneity and creativity Cieative science 
education has to reach the millions of classrooms and the glorious 
manifestation of scientific creativity is to be made possible There can 
be no controversy about Stoddard’s observation that in creativity we have 
the essence of what is worth saving and in education we have the 
means So, India has a moral duty to ensuie that scientific cieativity is 
given free play. Creativity does not spring forth out of a vacuum. 
(Tiabue, 1962) The chance development of this capital asset 
is risky We must remember Gowan who says that most of 
us are like some unfortunate women who find it easy to conceive but 
hard to carry them to term We continually get ideas but we continually 
abort them Often this is because the creative idea does not occur in a 
proper or "evening dress” form Like most things just born, it needs 
to be nurtured, loved and cleaned up. Thus accuiatc identification, ap¬ 
propriate education and effective use of creative talent in science is the 
need of the hour. On the one hand our science curricula, textbooks, 
and teacher-guides need radical alterations and on the other hand such 
conditions are to be generated as will be conducive to the development 
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of creative thinking in science so that Indians may not be forced to live 
a miserable life 

1 4 Role of Environment in the Development of Creativity 

Cieativity can be developed According to Guilford (l980) detei- 
miners of creative production he both within the individual and envir¬ 
onment, provided by his family, his school and his working milieu. Ander¬ 
son, et al.(1970) think that creativity in science depends upon the environ¬ 
ment into which it IS introduced and ciicumstances that condition it Des¬ 
pite lesearch done in the past and currently in progress little is known 
about those experiences and conditions that foster creativity. However, we 
will tiy to analyse the environments that may influence creativity 

Saiidlei, Tayloi and Doin( 19 77)think of creative processes as tians- 
actualization, taking into consideration the environment. Cieative beha¬ 
viour from this point of view was defined as a system in which a person 
designs or transactively shapes his environment by transforming basic oi 
generic problems into fruitful or generative products ma facilitating, stimula¬ 
ting climate Creativity can not be forced, it can only be fostered. But a 
sympathetic and flexible external envnonmentfor learning can support and 
provide scope to the complex mteinal process by which the ego lecognizes and 
explores its own powers and shapes them towards that creative expiession best 
suited to Its capacities Weininger (1977) has leasouably assumed."., the 
creative potential which exists within all of us m various foims, is seri¬ 
ously curtailed oi distoi ted when unconscious conflicts so threaten the 
ego that it must protect itself by repressing all poweiful feelings The 
amount of energy required to repress any expression or communication 
of tenderness, unhappiness, or anger is enormous e g. a child who is 
not allowed to exptess emotions may grow into an adolescent or adult 
who thinks of himself as virtually without feelings and incapable of any 
sort of creative expression " As Segal (1975) says that excessive patholo¬ 
gical defences against the toleration of internal depressive anxieties, such 
as the manic, the schizoid and the obsessional, are immediately reflected in 
the artistic product They interfere with the recipient’s own creative exper¬ 
ience. Hasnam( 1977)thinks that cieativity blossoms m a stress-free envi¬ 
ronment. Thus, it is safe to assume that environmental conditions may 
help or inhibit the development of scientific cieativity However, this 
psychological uranium is a potentiality and therefore the limits of its 
development m an individual will be set by nature while the environment 
will determine the extent to which his potentiality shall be realized, the 
specific forms m which it shall be developed, and the duections m winch 
It shall be utilized. Just as a seed with potentiality to develop and grow 
into a plant germinates into a seedling which grows into a plant only 
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when suitable environmental conditions exist, in the same way if a con¬ 
genial environment conducive to the development of creative potential is 
not available, the potential is bound to be smothered and oui nation and 
cultuie will fail to withstand the dangei of extinction Oui society will 
have to give up its business to stifle, stunt and stultify the potential 
creativity by the pievalence of adverse altitudes of mind and habits of 
behavioui so that we, the Indians, may not be forced to live a tense, sad, 
pessimistic and charmless life. 

India has, thus, biought upon herself a retiibution foi which she 
has only heiself to blame but she can no longer afford the prodigal 
expenditure of creative ability in science or refuse to accept the unusual 
insights they possess. The country will have to provide congenial environ¬ 
ment for the development of scientific creativity among prospective thin¬ 
kers in the field of science. Thus, scientific creativity is like the seedlings 
destined to grow, to fill out, if given environment in which this is 
possible 

So far as environment is concerned, both home and school environ¬ 
ments will largely contribute to the development of cieativity. Torrance 
(1963) says, "I know fully well that creative performance depends 
heavily upon home and school conditions, the response to cieative needs, 
and whether creative thinking and creative achievement are rewarded or 
discouraged” Lancaster (1974) stressed cultural influences on the 
thinking and activities of all men 'The way a person has been raised, 
his elementary, secondary and advanced education, his friends, his reli¬ 
gion, his political group, lus neighboivhood all may help or hinder hi; 
creative work”. There are certain things which are taboo m a societjl -- 
A person may not know why they are taboo, oi when they are taboo, 
yet he will usually consciously avoid thinking in these aieas Certainly 
the cultural tiend at present on mtegiatiou and adjustments to a group 
may do much to inhibit pioductive creative thinking m science. Our 
society requires practical and economical things and as a result, judge¬ 
ment comes too quickly into play It is impolite to become inquisitive, 
and it IS not wise to doubt eveiything These aie cultural blocks to 
creativity 

1,4 1 Home Enwonment and Cieatmty 

Environmental influence starts very eaily in life time i e duiing the 
pre-natal development of child The process of biith brings the indivi¬ 
dual into an environment which is much widei, much more complex and 
demands active transaction on the part of the infant to some degree. 
He has to develop m the field of reality (enviionment) and whether he is an 
inferjoi, nonnal or superior child with reference to creativity depends on 
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the way thos.e specific realities impose themselves on him The most 
important part of the child’s environment is the home. Family is the 
society in miniature and the child is in the home and the home alone for the 
first vital years of his life. When he starts going to school, he is theie only 
for a part of his time (Young & McGeeney, 1968). If we were to cal¬ 
culate how many days are spent by a child in a school, we come across 
that he is in the school only for about 200 days in a year He studies 
only foi about six hours and the lest of the time is spent by him at 
home, in the streets, oi wherever he lakes recieation. Douglas (1964) 
found that although teacheis genuinely intended to stream children 
according to their measuied ability, they none the less allowed these jud¬ 
gements to be influenced by the type of home the children come from 
Musgrove's study (1963) shows that even in a school where pupils from 
diverse communities appear to be fully mtegiated into the life of the 
school, this can be superficial and on investigation the underlying 
differences springing from diverse community backgrounds are likely to 
remain btiong Rama (1969) found that girls are less creative than 
boys due to the fact that they get less freedom to express themselves 
Straus and Straus (1968) theorized that children’s cieativity varies accor¬ 
ding to the degiee to which the child’s family role lequires confor¬ 
mity to the conventional norms. Sagar and Kaplan (1972) pointed out, 
“By its natuie, the family is the social biological unit that exerts the 
greatest influence on the development and perpetuation of the individual’s 
behaviour" Ackeiman ( 1958) says that the family moulds the kinds of 
persons it needs in order to carriy out its functions HaIasz(I 966) 
examined three groups of subjects —50 writeis of fictions, 54 iion-wnteis 
and 45 aitists in relation to evolution of talent The piesence of cieati- 
vjty in family wasjfound to be the most influential factor m talent develop¬ 
ment Child development is continuously influenced by the emotional 
climate that chaiacteiizes the entire family According to Tucker and 
Bernstein (1979) it is the changing manifold of emotional cuiients and 
crosscuiieuts that defines the unique interpersonal atmosphere of the family 
and against die backgiound of this family atmospheie, constantly m flux, 
a child’s peisonality and social reactions are developed Emotional tensions 
can block the availability of information already possessed foi creative 
use (Traube, 1962) Lancaster (1974) also thinks m the same vein- 
“Perhaps the largest group of blocks may be classified as emotional. 
Personal biases always cloud one’s thinking They tend to distort the 
information received fiom the outside woiId.” Thus, it appeals that home 
environment may significantly dwaif all of the children’s imagination, 
stifle the cieative inteiests oi help the development of scientific cieativity. 
Thi.s opinion gains moie sticngth when we examine Ciopley’s views on 
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‘Creativity and Culture' He thinks that the process of socialization leads 
to considerable stereotypy in the behaviouis of naembers of a given society. 
In a given culture a socially stereotyped band of highly desirable beha¬ 
viouis exists along with a penumbra of tolerable behaviours and an 
area of undesirable, ill-mannered or even piosciibed behaviours. An in¬ 
dividual IS normally lestiicteJ to emitting behaviours which lie within the 
tolerable limits of his society, and suffers various punishments if his 
behavioui falls into his society’s shadow zone Creativity may be conce¬ 
ptualized as a social phenomena, with the creative peison being distin¬ 
guished by a disposition to behave in poorly socialized ways. Despite 
their obvious and real utility, socialization processes have ahticreative 
side effects, in that extremely clear-cut, strongly preserved and observed 
societal norms militate against the appearance of widely divergent beha¬ 
viours in a cultuie and hence against creativity (Ciopley, 1973). Thus, 
home IS a starting point in the life of an indiv idual and various factors 
of home environment may affect the development of scientific creativity. 

i 4.2, The School Envu onment and Cieativity 

Next to the family, the school is the most impoitant expeuence in 
the process of child development It is very impoitant foi the develop¬ 
ment of scientific cieativity Gupta(1978)points out that during child¬ 
hood cieativity may be easily discouraged and one of the most convenient 
places where this can be accomplished is within the four walls of a 
school Pulsivei (1963) stiesses attempts to avoid the striking negative 
effects of schooling and Weiningei (1 977) suppoits hei by saying "It 
is deal that all too often schools seem to stop the flow of children’s 
original and creative expiession," Jairett (1981) ciiticized the schools 
for being concerned with rationality and practical knowledge and for 
Ignoring othei human capacities and functions such as intuition which 
is related to originality and novelty insight The type of school or 
institution in which a child is studying is said to influence creativity 
(Snyder, 1967, Heist 1967, Haddon and Lytton, 1968, Lunn, 1970) 
The value of a cieative classroom environment is gaining incieasing 
support in educational literatuie (Pullan, 1971, Rathbone, 1971; Barth, 
1972, Blitz, 1973, Frazier, 1976; Schempp et al., 1983, Guili and delli 
Santi, 1983) Smith and Torrance (1967) maintain that the role of the 
teacher is to set the conditions for cieativity to happen Heck (1978) 
reports, "Within a tiuly creative classroom environment the teacher 
assumes the multi-various roles of a guide, questioner, listener, interactor, 
model, motivator, planner, researchei, and resource person ” Goodale 
(1970) suggests that the teacher, lobe an effective encouiager of cre¬ 
ativity, must be interested in fostering curiosity, independence and self 
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reliance Butler-Arlosoi'olF (1982) identified two factois necessaiy for 
the promotion of cieativity (1) Psychological safety to experiment, to 
make errors and to bring forth unfinished thought products, without 
being afraid of harsh external evaluation; (2) Psychological freedom, 
which implies giving the individual complete freedom of symbolic expie- 
ssiott, thereby encouiaging the spontaneous juggling of ideas, concepts 
and meanings. Accrodmg to Anderson, et al (1970) • "Creativity flo¬ 
urishes in a creative classroom atmospheie, thinking processes are auto¬ 
matic, swift, and spontaneous when not disturbed by other influences .. 

children create best in an atmosphere that is lelaxed, wheic individual 
contributions are respected regardless of their merits and wheie a demo¬ 
cratic situation prevails .Cieativity as exhibited by certain students in 

the arts is no guarantee that the same individual will be cieative in the 
solution of problems in science or math. Specialization within the in¬ 
dividual may already have begun. To aid in the transfer of this creativity 
to other areas is both your privilege and youi responsibility". This scientific 
cieativity begins with the teacher and it inspires scientific creativity. 

Thus, we see that home and school environments are the most im¬ 
portant variables that should influence child development in general and 
growth of scientific creativity in particulai Williams (1967) also observes 
that cieativity may be developed duung the very eaily life of the child 
through attitudes of both patents and teacheis There exists a unique 
juxtapposition of and interrelationship between the school and the family, 
in that they both shaie an influential space m the child’s life. The con¬ 
cept of child as an integral member of a laigci dynamic system, the fami¬ 
ly, and the school s expansion of commitment to this huger unit aie rela¬ 
tively new (Aponte, 1976, Fieiind and Cardwell, 1977, Tuckei and 
Dyson, 1976). Schecter(1983) stiessed the need to encourage children’s 
imaginative creativity even while then cognitive development and social 
pressures are pushing them toward objective reality based thinking. Syste¬ 
matic teseaich into various factors of home and school enviionments which 
influence the development of scientific creativity is very much needed in 
the prediction of cieativc functioning Though this issue requiies intensive 
and extensive study by a team of research workers working steadily 
over a numbei of years, yet the iiivestigatoi has taken an humble ventuie 
to find out the aspects of children’s home and school enviionments 
that may influence the development of scientific creativity among students 
in tn^ formal opei ational stage of cognitive development 

„ The present study on Effect of Home and School Envii onments on 
Scientific Cieativity was intended to answer the following questions: 

Are home and school environments related to cieative think¬ 
ing in science 7 
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2, Which of the environmental characteristics are associated with 
scientific creativity and m what mannei ? 

3. Do different levels of home enviionment and school environ¬ 
ment influence scientific creativity in different measures 

1.5 Objectives of the Study 

The major objectives of the study were : 

1 to find out effects of home and school environments on scie¬ 
ntific creativity, 

2 to find out the extent to which home environment is related 
to scientific creativity, 

3 to find out how school enviionment influences scientific 
cieativity, 

4 to find out how far vaiious aspects of home environment 
as well as school environment contribute to the prediction 
of creative behaviour in science, 

5. to find out whether children with high and low scientific 
creativity differ in then perception of home and school envi¬ 
ronments. 

In the piocess of accomplishing the above mentioned objectives 
the following subsidiary objectives have also been realized— 

1 to develop "Home Enviionment Inventory”, 

2. to develop "School Environment Inventory”; 

3. to develop tests to measure scientific creativity, 

4 to find out whether boys differ from girls with respect to their 
scientific creativity, 

1.6 Theoretical Basis of the Problem under Study 

1 6.1. Determinants of Creativity ? 

Creativity is a cognitive variable (Maslow, 1966; Guilford, 
1966, Paramesh, 1971), but it is not entirely a cognitive process, It is 
also a personality variable, however it is not entirely a result of coniplex 
set of personality traits (Shukla and Rama, 1972, Dellas and Gaier, 
1970; Stein, 1956, Hudson, 1966). The present research has to do with 
the enviionmental determinants of scientific cieativity. The question arises 
"where should we look for the determinants'” Answer to this question 
was sought within the framework of Freud’s Psychodynamics of Thjnkmg 
as well as Piaget’s theory. Gowan (1967) examined four theories of 
creativity and two of them lend support to the answer. 
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1 6.2. Freud's Psychodymmtcs of Thinking 

The possibility of drawing upon psychoanalysis in studying the 
psychology of thinking was brought stiongly to the foie by the appea¬ 
rance of a larger volume, assembling papeis on the organization and 
pathology of thought (Rapaport, 1951). A fundamental distinction within 
the psychoanalytic theory of thinking is that between primary process 
thinking, which is impulse driven and largely iriational, seeking imme¬ 
diate gratification at all costs even by way of hallucinations, and secon¬ 
dary process thinking, which is patient and logical, willing to postpone 
gratification for future gams. Adult thinking falls somewhere between 
these poles, either oscillating between the two modes oi combining in 
some mannerfHiIgatd, 1962). Kris (1952) stressed the importance foi 
creativity of "regression m the service of ego" by which he meant a paitial 
and reversible regression m which the freedom of primaiy process thin¬ 
king was utilized for assembling the fantasy material that could then be 
sorted out and refined by way of secondaiy process thinking A similai 
idea was employed by Koestlei (1964) who has given one of the more 
intelligible and respectable discussions of creative thinking 

Creativity may be assumed to be the function of environ 
mental factors and the personality of the individual child Wiiteis 
on psychoanalysis often stress that it is a genetic (developmental) as well 
as a dynamic theory (Hartmann and Kris, 1945). This theory suggests 
that the influences to which the young child is susceptible unusually 
will leave a permanent mark on his cieativity. While the problems have 
not been formulated clearly m teims ofleaining le why and in what 
manner the results of childhood learning aie more permanent than latei 
learning, there are some kinds of evidence supporting the grossfacts 
of consequences in adulthood of early childhood experiences (Wolf, 
1941; Beach and Jaynes, 1954, Whiting and Child, 1953, Nijhawan, 
1971). The prediction that parent’s authoritarian attitudes would 
make a child submissive, lacking m security and independence who 
would, therefore, be less popular with his companions, has been borne out 
in researches by Read (1945), and Radke (1946) The authoiitative 
parents are dominating and show insufficient respect to the youngsters as 
individuals Such parents have no room for the child’s free expression 
of his feelings of hostility towards parents One of the most impossible 
things for such parents is to listen to a new idea from their children 
They make certain rules to control the behaviour of their children and 
these tight controls often exacerbate the dependency authoiity syndromes 
of the child and eithei impede creative responses oi channel creativity 
into rebellion (Gibb, 1966) On the other hand, if parents permit 
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children opportunities for demociatic participation in home and they are 
given a measuie of confidence and support by parents, such conditions will 
be created in which children initiate, feel responsible for this process and 
feel free to create then own goals According to Gibb (1966) in this 
situation children create more internal conditions which maximize the 
growth of creativity But these parental child reaimg behaviouis will be 
influential only when they are perceived to be so by their children Thus, 
children’s perception of ceitain child-rearing behaviouis of their parents 
may promote or inhibit the giowth of cieativity, 

GowaiTs examination of two theories of cieativity viz "Cicati- 
vity as sound mental-health” and "Function of the child’s oedipal res¬ 
ponse to the affectional approach of the opposite sexed parent theoiy”. 
lends support to this answer. 

1,6 3 Creativity as Sound Mental Health 

This view of creativity, which owes much to Maslow, sees creati¬ 
vity in terms of complete character integration oi lack of barriers between 
the conscious mind and its pieconscious areas 

While It IS incumbent upon the child to develop emergent synthesi¬ 
zing abilities at higher actualizing levels, it is incumbent upon society 
to see that his prior needs aie satiated to the extent that he can devote 
his energies to intellectual tasks The child who is insecure about love 
and safety needs is too preoccupied to apply himself 

16 4 Creativity : Function of the Child’s Oedipal Response to the 

Affectional Approach of the Opposite Sexed Parent 

The above function is a final and somewhat original theoiy of 
creativity According to this theoiy, during the period from four to seven 
the child, enchanted by the warm affect of the oppositesexed paient 
responds to this m the only way he can-by the cieative manipulation 
of his immediate environment, and by an enlaigement of the bridge 
between his fantasy life and his real world. 

16 5, Piaget’s Theory 

The central assumption in Piaget’s (1967) analysis of cognitive 
change is his belief that development depends upon a continuous inteiac- 
tion between organism and environment—an interaction which involves 
on one hand, cnviionmenlal forces (people, objects, events) acting upon 
the child and on the other hand, the child acting selectively upon the en¬ 
vironment Piaget thinks, "The human being is immersed right from 
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biith m a social environment, which affects him iust as the physical en¬ 
vironment.” Society, even more, m a sense than physical environment, 
changes the very structure of the individual because it not only compels 
him to recognize the facts, but also provides him with a ready-made 
system of signs and it imposes on him an infinite series of obligations. It 
IS, theiefore, quite evident that social life may affect creativity as it 
affects intelligence through the three media of language ( sign), content 
of interaction (values), and rules imposed on thought (collective logical 
or pielogical) Piaget’s position can be summarized by bis acceptance of 
Durkheim’s theorem that alt social realities —values and piocesses —aie 
created by men The social and ideational woild represents no entity 
without man Such a world is the reflection of the socialization expe 
rienced by each individual m his cognitive development. Olson (1970) 
also observes that expei lence is absolutely essential to the development 
of intellectual structures, particularly experiences systematically provided 
by a patent oi in a formal classioom 

The mechanism of intellectual progiess, Piaget believes, consists 
of assimilation. That is, leality data (environmental stimuli) are modi¬ 
fied to enable them to be incoiporated into existing structures Piaget 
sees the adaptive interaction between oigamsm and environment as 
involving the complementary processes of assimilation and accommoda¬ 
tion Assimilation names the process wheitby the oigamsm utilizes some¬ 
thing from the environment and incorporates it 

Like Piaget (1971), Bruner (1962) also views creativity as a 
vital aspect of general intellectual development Their cognitive develop¬ 
mental views focus on the reordeung of previously unrelated elements 
(Feldman, 1973). Creativity is associated with moving from one stage 
of cognitive development to anothei, restoiing equilibrium by reorgani¬ 
zing previously unrelated elements through a new set of rules. The new 
stage is more stable, inclusive, and encompassing than the previous one 
(Flavell, 1963). 

Gowan (1967) examined a theory of creativity as “the opposite 
of authoritarianism ” This theory visualizes that the compaitmentalization, 
stereotyping and anti-intraception of the authoiitaiian personality 
prevents creative functioning Hence, the degiee to which we have 
been tarnished with authoritarian piactice diminishes our creative pot¬ 
ential, and narrows the possible avenues of creative endeavour This 
view of creativity suggests that childien can be helped to pieseive then 
creativity by nonauthoiitarian attitudes on the part of parents and 
teachers, especially by not having negative evaluations put upon their 
initial efforts 
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Parental child-ieaiing behavioiiis (which m this study have meant 
"home environment”) have been found to influence the cognitive develop¬ 
ment of children(Radm, 1971, Epstein and Radin, 1975, Veioff, 1969, 
McClelland, Baldwin, Bronfenbienner & Strodtbeck, 1958, Beckwith, 
1971, Elardo, Biadley and Caldwell, 1975, Biadley and Caldwell, 1976, 
Kale and Danke, 1976, Langden et al. 1981, Misra, 1983, 1984). 

Thus, it becomes apparent that both home environment and school 
environment may influence the development of creativity No doubt the 
problems of creativity in education and child-rearing he, of course, m 
the question of what methods will best eneourage the maximum develop¬ 
ment of imagination and reason It is often feaied by parents and 
teacheis alike that certain classroom or family behaviours supposedly 
designed to foster creativity actually produce sloppmess and undisci¬ 
plined thought and action, thus leading to moral and intellectual 
anarchism Other observers of education and socialization scenes detect a 
deadening of student imagination which results from heavy classroom and 
family regulations and discipline of behaviour, and emphasis on raemoii- 
zation and authority of the teacher, parents, punted resouices and moral 
ethics Games (1983) reviewed the hteiatuie to explain the decline m 
children’s creativity and said that society’s teachings during eaily child¬ 
hood or adolescence are repressive and only adolescents gifted with a 
high degree of creativity have the capacity to continue their aitistic develo- 
meiit into adulthood We find peisons who shaie then veiws with Barron 
and Biunei in that moie creative people have greater tendencies to pre¬ 
fer complex to simple enviionments, enjoy situations presenting opportu¬ 
nities for challenge and innovation, ignore the opinions of their peeis 
and prefer opinions arrived at by themselves, manifest traits such as deta¬ 
chment, commitment and passion, and show strong self confidence Nicholls 
(197 2) has truly pointed out that there is no clearcut agieement concer¬ 
ning what creativity is, noi what factors facilitate or impede it We should 
remember that research performed on the basis of the intuitive collective 
opinion approach is bound to produce less piecise icsults than that based 
on a set of clear criteria. Pfeiffer (1979)observed that many reseaichers 
have in fact noted a certain tension commonly arising between 
piactices which aie thought to increase imagination and those thought 
to increase critical acumen. This observation adds to the significance 
of empiucal findings pertaining to the identification of vaiious environ¬ 
mental factois influencing the development of creative thinking in 
science and the present investigation aims at this. 

1 7. Hypotheses 

The following hypotheses have been tested— 

1. Boys do not differ fiom giils with respect to their scientific creativity. 
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2 There is no significant relationship between school environment and 
scientific cieativily 

3. There IS no significant lelationship between home enviionmcnt and 
scientific creativity 

4 There is no significant relationship between scientific creativity and 
vaiious aspects of perceived home and school environments 

5 Home environment does not significantly affect scientific cieativity 
at different levels of school enviionmcnt, 

6 Children with high and low scientific creativity do not differ from 
one another with respect to their perception of home and school 
environments 


1 8 Definition of Terras 

18 1. Scientific Cieatmty 


'Scientific Creativity’ is cieative thinking through the media of 
science. There is no universally agreed upon definition of cieativity 
A great deal of mist surrounds the word 'cieativity' Since a person can 
behave creatively in numerous different ways, it is not strange that we 
have many definitions of creativity, Bennett et al.(]9691 who researched 
the meaning of creativity record that creativity is multifaceted and docs 
not mean (he same thing to all people. Wmers on the subject have 
tended to be unsatisfied by each other’s attempted analyses and have 
thus opted for their own It is ironic that social scientists in their 
attempts to define creativity in precise, operational or measurable terms 
shou d so fog Its referential meanings as to contribute one of the major 
problems of research and interprelation in th's area of human knowledge 
(Khatena, 1973) There is much truth in Pfeiffer’s( 1979) remark " It 
is a commonplace for educators and social scientists to express perple¬ 
xity ano frustration ovei the significance of such research due to the 
supposed fact that each of us can just as reasonably pick and choose the 
definition ot creativity that he oi she prefeis ” The sentiment "The 
meaning of the woid 'Creativity’ is fundamentally unclear ” persists regar- 

suggestive, explicit and carefully worded 
I 9 <i 7 T been formulated through the years Ghiselm, 

MasloV M 1958; Rhodes 1961; Barch.llon, 1961; 

moto 1^63, Eisner, 1963,Yama- 

19?4 Cifir’ '964, Getzels& C sikszentmihalyi, 

I977vf l '972, Abiaham, 1 977; Sander, et, 

} J°™«(1967)a leader in the development of tests to 
identify creative potential defines creativity as — 
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"the piocess of becoming sensitive to problems, deficiencies, gaps 
in knowledge, missing elements, dishai monies, and so on, identi¬ 
fying the difficulty, searching foi solutions, making guesses or 
foimulatmg hypotheses about the deficiencies, testing and letesting 
these hypotheses and possibly modifying and retesting them, and 
finally communicating the results " 

This attempt to define cicativity in terms of the process of cieati- 
vity IS equally useful in all areas of the cnriiculum in mathematics, 
science, language, aits, social studies, psychology, music, physical edu¬ 
cation and human lelations Howevei, this definition is very much oriented 
toward the scientific dimension of cieativity Moieover, its length and 
complexity aie unattiactive and unwieldy, and it fails to piovide a basis 
foi distinguishing products of creative activity from those of less creative 
woik 111 the field of science Though Pomcaie (1913), Montmasson 
(1931) Cathanne (1938), Majumdar (1^973), Gvishiani ct al (1971), 
Mikulmsky and Yaroshevsky (1973), Zinevich, et al (1980), and various 
other authois dealt with the nature of cieative thinking process m the 
field of science. Writers have been unable to arrive at any significant con¬ 
sensus as to the sense and degiee to which cieativity in art is the same 
as creativity 111 science oi some othei field Howevei, on the basis of 
Tonance’s definition, scientific creativity may be defined as "a process 
of becoming sensitive to problems lelated to science, deficiencies, gaps, 
missing elements, dishaimonies and so or in scientific knowledge; identi¬ 
fying the difficulty; seaiching foi solutions, making guesses or foimulatmg 
hypotheses about deficiencies, testing and retesting of these hypotheses 
and possibly modifiying and retesting them, and finally communicating 
the results” Opeiationally speaking, scientific creativity is a multidime¬ 
nsional attribute diffeientially distributed among people and includes 
chiefly the factors of fluency, flexibility, originality and inquisitiveness 
The author also agrees with the views of Shaima( 1979) and DeHaan & 
Havighuist (1961) in that scientific cieativity is also a pioblera solving 
type fact-finding endeavour which cannot produce ridiculous and inappro¬ 
priate solutions 

18 2 Peiception of Home and School Emit onments 

The definition of enviionment for an organism has not followed 
any single taxonomy A large number of variables have been utilized 
to describe the environment of an oiganization In 1950s and 1960s 
the concept of environment, both foi the natural and the social scientists, 
implied a complex inteiaction of organisms, events, and conditions This 
trend was a consequence of technological advances and their adveise effects 
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on the physical environments of human beings, particularly water and 
air pollution. After 1970, a new emphasis was kid on the study ot 
human enviionments, both physical and social. This new concern was 
conceptualized as "social ecology” It was defined as a "multidiscipli¬ 
nary study of the impacts on human beings of physical and social environ¬ 
ments ' 

Reddy and Chattopadhyay (1969) thought that organizational 
climate is a set of characteustics oi vaiiables that (a) describe the organi¬ 
zation, (b) distinguish the oiganization from other oiganizations, (c) are 
relatively enduiing ovci time and (d) influence the behaviour of people 
m the organization Accoiding to Withall (1979) environment encom¬ 
passes "the emotional tone which is a concomitant of interpersonal mtei- 
action It IS a general emotional factor which appears to be present m 
interactions occurring between individuals in face groups . 

(a) Home Environment 

The term ‘Home Eiiviionment' as such or as a synonym of paiental 
childrearing bchaviouis has been used by many lesearcheis woikmg m 
different fields Cohen (1979) observed that attitudes are notoiiously 
difficult to define and measure, and the lelationship between stated or 
measured parental attitudes and subsequent behaviour is pioblematic 
Accoiding to Johnson and Medmnus (1969) the psychological atmos¬ 
phere of a home may fall into any of the foui quadrants, each of which 
represents one of the four geneial combinations, acceptance-autonomy, 
acceptance control, rejection-autonomy, and rejection-contiol 

Acceptance 

(Love) 

Autonomy-Conti ol 

(Demociatic) (Autociatic) 

Rejection 

(Hostility) 

Two characteustics lecui throughout the studies of Symonds 
(1939), Baldwin, Kalhoiu & Bieese (1945), Loir & Jenkins (1953), 
and Milton (1958). These are acceptance veisus lejection and autonomy 
versus contiol Grebow (1973) reports that the dimensions of paiental 
behaviour which have been most consistently suggested as important by 
previous research are (a) nuiturance-affection and (b) achievement expe¬ 
ctations, demands and standards (Crandall, Pieston & Rabson, 1960, 
Crandall, Katkovskv, and Preston, 1960, Crandall, Dewey, Katkovsky 
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and Preston, 1964, Rosen & D’ Andrade, 1959, Winteibottom, 1958). 
Caldwell (1968) surveyed empmcal data, developmental theory and 
expert opinion for clues to home chaiacteristics that might be associated 
with favourable development during the early years of life. Later he 
developed an instrument named "Inventoiy of Home Stimulation” 
His scale repiesents following six subscaies emotional and verbal lespo- 
nsivity of the mother, avoidance of restriction and punishment, organi¬ 
zation of physical and temporal environment; provision of appropriate 
play mateiials, maternal involvement with the child and opportunities 
for variety m daily stimulation Numeious othoi leseaicheis have identi¬ 
fied the following chaiacteristics of home enviionmcut or parental child- 
reaiing piactices—permissiveness, willingness to devote time to the child, 
parental guidance, parental aspiration for achievement, provisions for the 
child’s intellectual needs, affective lewaid, instiumental companionship, 
presciiption, physical punishment, depiivation of piivileges,' protective¬ 
ness, powei, achievement demands, affective punishment, principlined 
discipline, indulgence, neglect, confoimity, independence, dependence, 
etc There exists a great overlapping in the kinds of behaviours which 
are in association with different characteristics. In the present study 
only ten characteristics of parental childieanng behaviouis have been 
taken to constitute home enviionment These charscteiistics are peimi- 
ssiveness, conformity, nurturance, rejection, reward, punishment, protec¬ 
tiveness, social isolation, deprivation of privileges and control 

Foi the purpose of the piesent study, home enviionment has been 
considered to be a measure of the quality and quantity of social, emotio¬ 
nal and cognitive support that has been available to the child within the 
home This definition is quite similar to the definition of 'Home Stimula¬ 
tion’ as given by Caldwell, et al (1975). Index to this enviionment is to be 
provided by subjects’ composite scores on ten dimensions of home envi¬ 
ronment which measure home enviionment charactenstics in terms of 
parental child-iearing behaviouis. Operational definitions of these chaiac- 
teiistics are as follows 

1. Petmissiveness It includes ‘‘provision of opportunities to child 
to expiess his views freely and act according to his desiies with 
no interference fiotn paients” 

2. Control It indicates "autocratic atmospheie in which many 
lestnctions are imposed on children by the parents in order to 
discipline them”. 

3. ConfomHy It indicates ‘‘paient’s diiections, commands, or oiders 
with which child is expected to comply by action”. It refers to 
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''demands to work accoidmg to parent’s desiies and expecta¬ 
tions”. 

4. Nur nuance ■ It indicates "existence of excessive unconditional 
physical and emotional attachment of parents with the child 
Parents have a keen interest m and love for the child . 

5. Rejection It implies "conditional love recognizing that the child 
has no rights as a person, no right to express his feelings, no 

to uniqueness, and no right to become an autonomous individual . 

6. Reward , It includes "material as well as symbolic rewards to stie- 
ngthen or increase the probability of desired behaviout 

7 Punishment It includes "physical as well as affective punish¬ 
ments to avoid the occurrence of undesirable behaviour" 

8 Protectiveness It implies "prevention of independent behaviour 
and prolongation of infantile care”. 

9. Social Isolation It indicates "use of isolation from beloved persons 
except family members for negative sanctions". 

10. Dept ivation of PiIV lieges : It implies "controlling children's beha¬ 
viour by depriving them of their rights to seek love, respect and 
childcare from parents" 

[b] School Environment 

'School Environment’ has been defined in numerous ways. Dave 
(1963) defined educational envnonment as "the conditions, processes, 
and psychological stimuli which affect the educational achievement of 
the child". It refers to those foices in the environment of the learnei 
which have the potentiality to contribute to academic development of the 
learner. These forces may be a part of the shool or college envnonment, 
the home environment, or the environment of various othei social oigani- 
zations To Hunt and Sullivan ^1974) it consists of school climate as 
well as the teacheis' approach to teaching. They consider such activities 
as teaching methods, and institutional progiammes as well as school cli¬ 
mate to be features of the educational envnonment However, this divi¬ 
sion appeals to be unnecessary. Hall (1970) included the dimensions 
of interaction facilities, willingness to change, students' autonomy, feed¬ 
back on students, instructor’s contubution and task concein Bhatnagai 
(1977) observes "The unique quality of the environment laigely depends 
upon specific ways the pupils are treated m the school and the class¬ 
room He defined the concept of "Tieatraent Environment" as the 
product of the interactions between the teacheis and the pupils in school 
situations. Pet kin (1951) concludes that quality of teachei-pupil lela- 
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tionship in the class is the majoi aspect of classroom climate. Many 
other reseat chers have defined enviionments in terms of certain global 
characteristics. Yet a standard taxonomy of the school environment has 
not emerged out of these attempts 

For the purpose of this study school enviionment implies "a meas- 
uie of the quality and quantity of the cognitive, creative, emotional and 
social support that has been available to the subjects during their school 
life in terms of teacher-pupil interaction" Many lesearchers and authors 
have identified the following characteristics of school environment 
or teacher-pupil interactions disengagement, cspiit, intimacy, product 
emphasis, psychophysical hindrance, alienation, contiol, humanized 
thrust, faction, chqueness, satisfaction, speed, apathy, difficulty, 
favouritism, formality, direction, diversity, disorganization, de¬ 
mocratic independence, enthusiasm, divergence, humour, teacher talk, 
homework, teaching methods, learner supportive, acceptance, problem 
structuring, neutral, diiective, reproving, disapproving or disparaging, 
teacher supportive, accepts feelings, piaises or encouiages, accepts or uses 
ideas of students, lectures, gives diiection, criticizes or justifies authority, 
student-talk response, student-talk initiation, and silence or confusion etc. 
On the basis of views expressed by Amidon and Flanders ( 1963) and 
Withall (1979) and findings of Misra (197 8-79) the author has included 
six chaiactenstics viz. cieative stimulation, cognitive encouragement, 
permissiveness, contiol, acceptance and rejection in the School Environ¬ 
ment Inventory developed by him These characteiistics aie defined as 
enumerated below 

1 Cieative Simulation . It refeis to "teachers’ activities to provide 
conditions and oppoitunities to stimulate creative thinking". 

2 Cognitive Encouragement It implies "teacheis’ behavioui to stimu¬ 
late cogiu' v'e development of student by encouraging his actions 
01 behaviours” 

3 Permissiveness It indicates a school climate in which "students 
aie provided opportunities to expiess then views freely and act 
according to their desiies with no inteuuption from teachers”. 

4 Control It indicates "autociatic atmosphere of the school in 
which several lestiictions aie imposed on students to discipline 
them”. 

5 Acceptance It implies "a measure of teacheis’ unconditional love, 
recognizing that students have the right to express feelings, to 
uniqueness, and to be autonomous individuals Teachers accept 
the feelings of students in a nonthieatening manner” 

6 Rejection : It refeis to "a school climate m which teacheis do not 
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accord recognition to students’ lights to deviate, act freely and be 
autonomous persons” 

(c) Perception of Environment 

This refers to "a pioduct of active commeice with the enviion- 
ment, The individual’s peiception of and action in an environment are 
inextricably related processes. How we behave in a setting is a func¬ 
tion of how we perceive it” (Ittelson, et al 19'?4). How one peiceives 
an environment dcpcndi on boih what a person does in a paiticulai 
setting and what the setting has to olTei him by way of available infor¬ 
mation In the woids of Annes (1951) “perceptions aie prognosiic 
dnec'ives for action" 

Foi the purpose of this investigation children's perception of 
home and school enviionments has been defined as “childien’s views on 
the quality and quantity of parental childrearing behaviouis and teacher- 
pupil interactions” 



Review of Related Studies 


Theie exists a continuum between the old theories arrd the new 
ones Knowledge is dynamic and it always grows along this continuum 
The past is to be discussed to view a ptoblem in a proper perspective so 
that a lesearcher may streamline his efforts to solve the problem. Keeping 
m view the objectives of the present lesearch, numerous studies pertain¬ 
ing to measurement of scientific creativity, home environment and school 
environment, and relationship of various aspects of home and school en^ 
vironments with general or scientific* creativity have been surveyed. The 
fomet have been described in the relevant chapters on construction of the 
thiee tools, while the present chapter deals with the lattci type of studies. 

2 1, Home Environment and Creativity. 

Several studies have been performed to investigate the relation¬ 
ship of vaiious factors m home environment to general creativity Some 
of the notable researches are as follows 

2 11 Home Enviionment and Geneial Cieafmtv, 

Baldwin (1949) found that parental democracy stimulates cicati- 
vity and imaginativeness among children 

Terman (1954) in his comparison of creative as opposed to non- 
creative gifted children showed that the noncreative came from homes 
having more stress, more conflict, and less interest in achievement than 
homes of creative subjects 

McCurdy (1957) demonstiated that historic geniuses had inten¬ 
sive, generally warm relations with parents, Gieeiiacre (1958) also 
found this to be true. 

*In this study scientific creativity lefers to creative thinking through 
the media of science, 
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Watson (1957) on the basis of piojective tests and teachers' 
ratings, found that children from the moiepeimissive families-were rated 
as having significantly greater spontaneity, onginahty and creativity, 
accompanied by more initiative and independence All children in this 
study had an IQ of 110 or above 

Roc (I960) found parents of the social scientists to be overpiote- 
ctive and firm, and control, even if not overt, was veiy evident 

Orinstein (1961) leported no evidence aooutthe positive relation¬ 
ship between the permissive child-rcaiing attitudes of mothers and high 
creativity after the child's IQ and the mother's need for socially appioved 
behaviour were pai baled out 

Weinberg and Spiinger (1961) lepoit a coiielation of 5 between 
the integrity of the father-child relationship and the level of creative test 
performance Compulsivity in the mother as rated by psychiatric in¬ 
terviews was found to be negatively correlated with creativity test scores 
in children. 

Gallagher (1964) found that fathers who exeited stiong contiol 
over their son's activities had sons who performed better on divergent 
thinking tasks and expressiveness in the classroom than did the sons of 
fathers who were less controlling 

Nichols (1964) reported that inotheis who weie lated high on 
authoritaiian child rearing attitudes tended to have children who wcic 
low in creativity and originality 

Elhngei (1964) found that highly cieative fouith grade childien 
were moie involved m family activities and experienced less coercive 
discipline, especially of a physical nature than their less creative peers. 

Talented architects m MacKinnon's study (1965) reported having 
as children an unusual amount of fieedom in making decisions and ex 
plonng their enviionraent, they expeiienced neither overprotcction nor 
rejection from then parents, but at the same time paients set definite 
standards of conduct and values and provided a model foi identifi¬ 
cation 

Dryei and Wells ( 1966) concluded that the paients of the moie 
creative children (as assessed by TTCTj showed less consensus in family 
rallies, and moie lole tensions than the parents of low cieatives 
However the extent to which the parents granted autonomy to the child 
did not diffeientiate the two groups ot patents 

_ Nuttal (1969) hypothesized that there would be a positive rela¬ 
tionship between cieabvity and parental acceptance and autonomy, This 
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study had two phases In the first all the boys attending the 
sixth grade (N = 189) in a suburban predominantly middle class 
community were given the MTCT Their teachers weie asked to rate the 
creativity of all the boys on the teacher rating scale The second phase 
included the boys who scored on the upper'N = 45) and the lower 
quartile (N=“50) of the MTCT These boys were labelled high creative 
boys and low creative boys respectively. The parents of these boys answerec 
the Paiental Attitude Research Instiumeiit (PARI) and the Marylanc 
Parent Attitude Survey (MPAS) The highly creative and the low crea 
tive boys also answered the Child's Repot t of Parental Behaviour Inven 
tory (CRPBI) It was found that-( 1) high creativity would be positive!’ 
correlated with high paiental acceptance and autonomy when teachers 
ratings were used as a criterion of creativity and the CRPBI was used t' 
measure parental attitudes, but when the MTCT were used, it was nc 
found, (2) teachers’ latings of creativity were positively correlated wit 
the maternal acceptance factor, and negatively correlated with th 
maternal firm control factor of the CRPBI, (3) the correlation betwee 
the total MTCT scores and teachers’ ratings of cieativuy was not sign 
Scant ( = ,15), 

Straus and Straus (1968) theoitzed that children’s creativity van 
according to the degree to which the child’s family role requires confc 
mity to conventional norms Creativity was measured by the ability 
geneiate ideas which might solve a puzzle presented to family grouj 
Data foi 128 Indian and American families showed that Indi 
children had lower scoies than Americans Girls’ scores were lower tb 
boys’ m both societies. Sex differences in creativity were great 
in India. The smaller sex difference in American sample was interpie 
as reflecting the greatest freedom permitted to American girls It i 
concluded that individual creativity is likely to increase as societies m 
toward a less restrictive normative code 

Silverbeig (1970) designed a study to investigate relations! 
between children’s perception of certain basic parental child-reanng 
haviours or attitudes namely, acceptance and permissiveness, and 
creativity of these children, 'Torrance Tests of Creative Thinking’ 
the 'Cornell Parent Behaviour Description’ were used as a measui 
creativity and of children’s perceptions of parental behaviour. The 
jects of the study were 205 middle class IV grade boys and girls 
boys and 117 girls) selected fiom 6 public elementary schools in 
York city Subjects in the superior range of intelligence were ch< 
Analysis of data revealed (1) a significant relationship between f 
acceptance and fluency for boys, (2) girls' perception of their motht 
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more accepting than boys, (3) rejection of hypotheses predicting 
positive relationship between the extent to which children peiceived their 
motheis and fathers as accepting and permissive and the creativity of 
these children, (4) progressive decrease m father’s acceptance with increase 
from the lowest to the higher (but not the highest) levels of fluency; 
(5) that at the highest levels of fluency, fluency was associated with the 
high level of acceptance. 

Wade (1971) found that parents of creative adolescents tend to 
be better educated and more interested and supportive of their children. 

Man (1971) designed a study with a view to compare modem 
American with traditional Arab rural eighth-grade students m their crea¬ 
tive ability. 60 American (30 male and 30 female) and 60 Arab (30 
male and 30 female)eighth grade students from farming families in rural 
area were the subjects. 'Torrance Tests of Cieahve Thinking’ were used to 
measure cieativity It was found that American subjects differed from 
one another significantly more than Aiab subjects. This difference was 
explained m terms of difieiences between modern society wheie individua¬ 
lity IS encouraged and required, and traditional society wheie similarity 
and group orientation are encouraged and individuality is punished 

Walberg (1971) obtained data from 3000 adolescents on self- 
reported creativity, biogiaphical variables and IQ. He found that 
adolescent creativity is associated with stimulating home environment. 

Heilbrin (1971) found that adolescents with highly controlling 
and low nurturant mothers lack in creativity than those with motheis 
rated as converse. 

Dewing and Taft (1973) found that the more creative parents 
preferred a complex and stimulating environment for themselves and 
their children. Mothers of creative children professed moie equalitarian 
childrearing attitudes and permitted their children more contact with 
influences outside the home. 

Aldous (1975) repoits association of girls’ novel solutions to 
controlling behaviour from fathers Maternal contiolling behaviours, 
however, were generally associated with less original solution among 
both girls and boys Fathers in their demands seemed to be setting 
standards for more originality while maternal assistance had the effect of 
narrowing the children's freedom to be original. 

Moore and Bulbuhan (1976) found that subjects m the presence 
of an aloof, critical adult were less likely to display incidental task rela¬ 
ted curiosity and exploratory behaviour and were less inclined to 
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venture guesses as to the identity of objects than subjects in the presence 
of a friendly and supportive adult. 

Shmukler (1982-83) conducted a follow up study of 73 third 
graders from an original sample of 114 mother-child pairs who were 
observed when the subjects weie preschoolers It was concluded that 
an optimal balance between involvement, caring and warmth on the part 
of the preschooler’s mother and a willingness to let the child explore 
at his/her own pace leads to future creative and imaginative expression. 

Fu, Moran, Sawyeisand Milgram (1983) examined the relation¬ 
ship between preschoolers’ creativity and parental childrearing attitu¬ 
des. Their results fail to indicate any significant relationship between 
creativity in children and specific parental variables, as measured through 
the Parent Attitude Research Instrument 

Till now we have surveyed studies peitainmg to relationship bet¬ 
ween home environment and general creativity. Our review indicates the 
availability of a vast literature on home environment and general 
creativity. However, the researcher could come across only one study 
which reported some relationship between home environment and scienti¬ 
fic creativity. 

2.1.2 Home Environment and Scientific Creativity 

Stein (1963) lepoited some interesting results based on the study 
of biographies of chemists who were engaged m industrial research. His 
more creative subjects say that they were more distant from either 
parent and from adults in general than do his less creative subjects. 
Parents of more creative subjects were more inconsistent in their attitudes 
towards them than those of less creative subjects. 

2.1.3 Analysis of Findings 

Analysis of studies pertaining to the relationship of home envi¬ 
ronment factors with creativity revealed that . 

(i) home environment influences general creativity in particular 
and may also contribute towards the development of scientific 
creativity. 

(ii) highly creative children have highly controlling parents (Roe, 
1960, Gallagher, 1964, Aldous, 1975). Parental control 
may lead to the development of low creativity (Heilbnn, 
1971; Ellmger, 1964, Straus & Straus, 1968; Terman, 1954) 
However, Weisberg & Springer (1961), Aldous (1975) and 
Nuttal (1964) have reported that negative association exists 
between more parental control and creativity. 
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(iii) 


more acceptance or niirtuiance on tbe part of parents would 
help the growth of creativity (Terman, 1954; McCurdy, 
1957, Greenacre, 1958, Weisberg & Springer, 1961; Elhnger, 
1964' Nuttal, 1964, Heilbrm, 1971; Wade, 1971; Moore & 
Bulbulian, 1976, Shmukler, 1982-83) Contrary to this finding 
Silverbeig (1970) found that as parental acceptance decreases, 
fluency increases He and Nuttal (1964) reported no posi¬ 
tive relationship between parental acceptance and children's 
creativity. 


(iv) overprotectiveness of parents may favour the growth of crea¬ 
tivity among children (Roe, 1960) It may inhibit develop¬ 
ment of originality (Aldous, 1975) or may have no impact 
on creativity (MacKinnon, 1965). 

(v) parental rejection may (Moore & Bulbulian, 1976) or may 
not inhibit (MacKinnon, 1965) expression of creative beha¬ 
viour It may develop scientific creativity (Stem, 1963). 


(vi) more permissiveness or autonomy or freedom may help the 
growth of creative potential of children (Watson, 1957; 
Straus & Straus, 1968, MacKinnon, 1965, Mari, 1971, 
Dewing & Taft, 1973, Shmukler, 1982-83). Dryer & Wells 
(1966) reported that freedom does not affect students’ 
creativity According to Nuttal (1964), Orinstem (1961) and 
Silverberg (1970) no positive relationship exists between 
permissive child-rearing behaviour of parents and children’s 
creativity However, Nuttal (1964) reported positive correla¬ 
tion between permissiveness m parental behaviour and creati¬ 
vity as shown by teachers' ratings. 


(vii) stimulating environment favours the growth of creativity 
(Baldwin, 1949; Walberg, 1971; Dewing and Taft, 1973, 
Fu, et al. 1983) 

(viii) more punishment ieduces occurrence of creative behaviour 
(Man, 1971) 


(ix) more parental conformity favours creativity. (MacKinnon, 
1965, and Aldous, 1975). The reverse may also be true 
(Dryer & Wells, 1966; Man, 1973; Stem, 1963) 

Above mentioned products of analysis clearly demonstrate the fact 
that home environment factors separately or as a whole may influence 
the development of creative thinking. Unfortunately results of different 
studies are not conclusive They do not enable us to draw common con- 
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elusions because of the use of diverse tools, techniques, designs, and con¬ 
tradictory and unexpected results of these investigations. Though studies 
by Davis and Havighurst (1946), Maccoby and Gibbs (1954), Bron- 
fenbrenner (1958), Miller and Swanson (1958), Hoffman (1961), John¬ 
son, Johnson and Martin(1961), Weisbender (1968), Lawson and Ingleby 
(1974) and Scheck & Emerick (1976) clearly indicate that parental 
childrearing behaviours ( = home enviionment) vary among various 
socioeconomic or social classes, no serious effort has been made to 
partial out the effects of socio-economic status This fact challenges the 
validity of findings of various researches concerned with the relationship 
of home environments with general creativity 

2.2 School Environment and Creativity 

In the preceding pages we surveyed and analysed various resear¬ 
ches pertaining to explorations of the relationship between home envi¬ 
ronment and creativity (general as well as scientific). Now an attempt 
IS made in the following paragraphs to review the studies pertaining to 
school environment and creativity (general & scientific). 

2,2,1 School Environment and General Creativity 

Among the institutional environment factors affecting creative 
abilities, the role of classroom interaction between teacher and the pupils 
IS very important The school environment is so vast that researchers 
have invariably faced peculiar difficulties in assessing precisely what is in 
a classroom or in the school which can influence creativity of a child 
(Govatana, 1977). Results of Morrow's study (1984) reaffirmed the 
the importance of teacher’s lole in esablishing a classroom atmosphere 
conducive to growth in student creativity Teacheis’ question-asking- 
behaviour which may be either divergent or convergent depending on 
whether narrow factual (reproductive) or open (productive) questions 
are asked, seems to have a direct bearing on creativity (Burkhart, 1962, 
Torrance and Hansen, 1965, and Flanders, 1970). Disagreements, 
arguments, debates, and diverse information and ideas aie all important 
aspects of gaming creative insight. Such interpersonal interaction 
increases the number and quality of ideas, feelings of stimulation and 
enjoyment, and originality of expression in creative problem solving 
(Bahn, 1964, Dunnette, Campbell, & Jaastad, 1963; Triandis, Bass, 
Ewen, & Mikesele, 1963, Bolen & Torrance, 1976) There is evidence 
that contioversies result in more creative solutions with more member 
satisfaction, compared to group efforts that do not include controversies 
(Glidewell, 1953, Hoffman, Harburg& Maier, 1962; Maiei & Hoffman, 
1961, Hall & Williams, 1966, 1968, Rogers, 1970) For controversy 
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to result la creativity, group discussion must be such that members do 
not feel threatened or under too much pressure (Rokeach, 1960; Stein, 
1968, Deutsch, 1969). 


Torrance’s studies of development patterns thioughout the ele¬ 
mentary grades have made him especially alert to the damping effect of 
the school system upon Cteativity. Creative children m the first three 
grades, specially boys, often have a reputation among other childien for 
having “silly ideas” or ''naughty ideas”, or are thought of as “wild” 
by their teachers By the end of the third grade, they have usually 
learned to be evasive and to keep their thoughts to themselves, with 
consequent loss of some of that precious spark of originality. The ninth 
and tenth years are transitional periods for most children. The dyna¬ 
mics of fieedom and discipline, integration and diffusion, otdei and 
disorder, and expression and restiaint become opposite to creativity 
roost vividly at the points in development Torrance (1960) conclu¬ 
ded that after the second grade creativity is squelched by demands for 
confoiraity. 


Moore ( 1960) devised a method for teaching preschool children 
to read He allowed his subjects to manipulate freely the keys of an 
electric typewriter, He gives the learner freedom to operate in his own 
way, at his own pace, without any extrinsic rewards and pressures. The 
environment is highly responsive to each action the child performs. 
He opened the door to creative thinking by maximizing child’s autonomy. 


Goertzel and Goeitzel (1962) read the biograhies and autobiogra¬ 
phies of 400 of the most eminent people of the twentieth century. They 
noted that three out of every five of the 400 eminent people, they stu¬ 
died, had serious school problems. Many of them hated school. Only 
rarely were these eminent people competent and conforming students. 

Elizabeth (1963) reported that freedom and order, properly pro¬ 
portioned, are conditions necessary tor the emergence of creativity. Too 
much order and too little freedom hamper the creative activity. Too little 
order and too much fieedom impede the actualizing of creative act into 
creative product He pointed out that there must be enough freedom 
to challenge the mdividual’s creative potential and enough order to 
provide him the means to actualize this potential. Such a balancing of 
freedom and order generates a nurturing climate for creativity 


0964) designed a study to examine psychological climate, 
teacher pemonahty teaching methodology, student attitudes and student 
creativity m schools judged to be the type that promote the development 
of creativity as compared with schools not considered outstanding in this. 
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Id comparison with the traditional schools, the high cieative schools were 
found to have (i) psychological environments characterized by high aspira¬ 
tion level, high intellectual climate, low academic achievement, low group 
life, low academic organisation, low social form and low vocational 
climate, (2) less authoritarian but not less rational teachers, (3) more 
stimulating original behaviour exhibited by teacheis m the classrooms. 
Students exhibited more initiating behaviour and there was more evidence 
of activities of a creative nature. 

Webei (1968) conducted a four year study to test the hypo¬ 
thesis that indirect teacher behaviours foster pupil-creativity more than 
do direct teacher behaviours. Multivariate composite scores derived from 
interaction analysis data were used to classify 180 elementaiy school 
students (who had the same teachei for grade 1 to 3 and a different 
teacher in grade 4) as having experienced one of the four teaching 
behaviour combinations : indirect or diiect for all four years, indirect 
for three years and direct in the fourth year. Students’ responses to a 
creative thinking test composed within the framework of two forms of 
creative expiession, verbal and figurative, weie compaied with their 
teacher-behaviour experiences He found that verbal creativity is fostered 
more under the influence of indirect teacher behaviours, and figural 
creative potentialities aie encouraged under the influence of consistent 
patterns of teaching behaviours 

Haddon and Lytton (1968) found that the informal school® 
provide an environment which develops qualities of peisonality that result 
m a high level of divergent thinking ability The "infoimal" schools in 
their study have a relaxed, friendly atmosphere in which children move 
freely, both within the classroom and in the school geneially Children 
have the freedom of access to the libraries and their work remains 
unsupervised. The formal schools are not "unfriendly”, but one 
senses a tighter reign and a firmer directive Classwork is more in 
evidence This superioiity of the informal schools was held up in the 
follow-iip study conducted four years later by the same authors (1971) 

Lytton aud Cotton (1969) selected two modern schools and two 
grammar schools Within each pair of schools socio economic back¬ 
ground was very similar and the mean VRQs showed no significant 
difference 143 children (97 boys and 46 girls) tested were 14 years 
old and in their third year in the school. By consensus among college or 
department of education lecturers, and local authority inspectors, one 
grammar school and one secondary modem school were allotted to the 
formal category and the other pair to the informal category. Results 
indicate existence of significant differences on the Imaginative Stoiies 
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Test in the predicted direction and on the Incomplete Cncles Test m the 
opposite direction Mean scoies of children in forma) schools were signi- 
fiMotly higher on Incomplete Circles Test and lower on Imaginative 

Stories Test. 


Rama (1971) has similarly found that the eighth and ninth 
grade students in creative school climate perform better on the TTCT 
variables than their peers in a noncreative school climate 


Puraojoti (1972) used Flander's Observation Schedule to recoid 
the behaviour of second grade teachers and found that among teacher 
behaviours the encouragement of self-initiated pupil talk and teacher’s 
acceptance and use of students’ ideas correlated positively with measu¬ 
red creativity of students 


Goyal (1973) designed a study to investigate the effect of schoo 
climate on creative performan:e, to find out relative effects of openness^ 
and closure of environment on the development of student creativity in 
schools 300 boys of VI, VII, and VIII grades studying m three schools 
of Patiala district in Punjab formed the sample of the study. Three tests 
on the lines of Torrance’s, namely (1) unusual uses test, (2) conse¬ 
quences test and (3) common problems test were constructed by the 
investigator. Findings revealed that creative potentialities unmask them¬ 
selves in an "open system” of education and flourish in a "responsive” 
and "stimulating” environment. Thus, the more open the "system” of 
education and the more "responsive” and ‘ stimulating” the environment 
m a school, the more is the evidence of the development of creativity 
He also observed that the death knell to creativity is rung in a school 
where environment is surcharged by conformity, rigidity, strict obedience 
and traditionalism 


Wilner (1974) found that the nonevaluative conditions produced 
significantly greater total number of responses, total number of unique 
responses and combined fluency and uniqueness scores (creativity index) 
than did the evaluative conditions, and the no-time-pressure conditions 
produced significantly greater total number of responses than did the 
time-pressui e conditions. 

George (1976) found that there was no significant relationship 
between creative teaching process and indirect/direct behaviour of 
teachers However, the high creative teaching process group of teachers 
were indirect in their classroom behaviour as compared with the low 
creative teaching process group of teachers. When the Darwin’s likeli¬ 
hood ratio criterion was employed, the composite matrices of tb? high 
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and low cieative teaching process groups of teachers revealed significant 
diffeiences between them He also found significant negative relationship 
between creative teaching process and divergent-question ratio. There 
was no signiScant relationship between creative teaching process and 
the lemainmg dimensions of teacher behaviour considered in the study. 

Govatana (1977) studied creative thinking in relation to socio¬ 
economic status, school climate and classioom behaviour of high school 
students. This was a cross cultuial study He found significant differences 
between open school eimate group and closed school climate group on 
the dimensions of creativity as measuied by the Passi s Tests of Creativity. 
Such differences were not found when Torrance Tests of Creative 
Thinking ( Figural Veision, form A and Verbal Version, form B) 
weie used. 

Gupta (1978) explored the differences m the mean levels on 
different dimensions of verbal and nonverbal creativity among pupils 
aged 12-17 yeais. He found that pupils in private schools obtained signi¬ 
ficantly higher mean scores on verbal creativity dimensions, namely 
fluency, flexibility, oiiginality, and creativity than their counterparts in 
the government schools The former group also obtained significantly 
higher mean scores on the nonverbal creativity dimensions, namely 
fluency, flexibility, complexity, elaboration, productive designing ability, 
novelty, and creativity. This study was conducted on 700 pupils stud¬ 
ying in all four higher secondary schools of Jammu city and verbal and 
non-verbal batteries of MIER Tests of Creativity m Hindi (developed by 
A K. Gupta) were utilized for the measurement of creativity 

Misra (1978) studied anticreatmty climate He administered a 
list of classroom characteristics to 100 student teachers who expressed 
their opinions regarding whether a classioom climate characteristic will 
foster creativity or smother it Following characteristics have been 
regarded by 90 pei cent of student teachers as anticreativity harsh, 

^ lepressionistic and imposed discipline, making students believe in 
what the teacher says, using lecture and demonstration methods 
in a traditional way for teaching various units, giving so much written 
work to students that they are unable to think over a problem, no 
emphasis on pievious expeiiences of children, authoritative teaching based 
on one textbook only, nonavailability of good books, no scope for in¬ 
dependent study on the part of students, punishing students when they 
think divergently and independently, no motivation for self-initiated 
learning; providing negative reinfoicement to students when they express 
opinions against teacher's views, motivating students to study one book 
only, making students passive listeners; never allowing students to ask 
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questions, rebuking students for then uncommon ideas quickly, assuming 
all students to be alike, having only one type of ability, mteiest, attitude, 
aptitude and academic standard, etc , never promoting development of 
scientific thinking, killing students’ curiosity to gam new knowledge; 
teaching the best content matter only He also observed 150 periods 
m 36 classrooms of seven schools and found that in 86 per cent of the 
observed classroom climates all the above mentioned anticieativity climatic 
conditions existed 


Hoiwitz ( 1979) reviewed 33 studies pertaining to creativity and 
open education. Twelve of them indicated that children in open class¬ 
rooms were more creative than children in traditional classrooms, ten 
showed mixed results and eleven found no significant diffeiences No 
study favoured the traditional classroom. 


Gupta (1980) studied the relationship between insititutional 
climate and classroom teaching m relation to creativity of pupils MIER 
'Tests of Creativity’ were employed to measure verbal and nonverbal 
creativity of 310 ninth grade pupils from schools of Jammu city. Hindi 
adaptation of Joshi’s ‘Institutional Climate Inventory’ was used to measure 
the institutional climates This study revealed the existence of no 
significant difference in the composite creativity scores of pupils studying 
in different types of mstitutonal climates, significant but low relation¬ 
ship between institutional climate and veibal)nonverbal creativity, and 
insignificant relationship between classroom teaching verbal behaviour 
and nonverbal creativity. The mean level of verbal creativity was found to 
be significantly higher in the need-unfulfillmg type of institutional climates 
as compaied to their counterparts in the need-fulfilling and laissez faire 
institutions respectively Pupils studying in the laisscz fame institutions had 
a significantly higher nonverbal creativity level than their counterparts in 
need-fulfillmg institutions The type of institutional climate (need-fuifillmg, 
laissezfaire, andneed unfulfilling) when taken as an independent vaiiablewas 
tound to have insignificant effect on the verbal, nonverbal, and composite 
creativity of pupils. The interaction between institutional climate and 
levels of creativity when taken together was found to be insignificant 
wffh respect to verbal, non-verbal and composite cieativity of pupils, 
his study shows the need of different sets of conditions for the develop- 
non-verbal creativity. Pupils with lower/average 
in nppJf TfS'i mprowo upon then cieativity levels 

i! f ? authoritarian teacher while those with 

higher levels of verbal creativity oi average level of composite creativity 
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are likely to improve upon their creativity levels in institutions with 
laissez faire climates and under the authoritarian teachers Pupils with 
high/low level of non-verbal cieativity or low level of composite creativity 
are likely to improve their creativity levels under democratic teacher in 
institutions with laissez faire climates Pupils with high nonverbal 
creativity or low overall creativity are likely to improve upon their 
creativity levels under authoritarian teachers in institutions with need- 
fulfilling climates. Pupils whethei high, low or average in nonverbal 
creativity are likely to improve upon their creativity levels in institutions 
with need-unfulfilling type of climate m the classrooms of democratic 
teachers It was concluded that the classroom verbal behaviour of a 
teacher or his teaching style on the one hand and the institutional climate 
of the school on the other, cannot be treated as variables which inde¬ 
pendently, can adequately predict pupils’ creativity 

Thomas and Berk (1981) examined the effect of three types of 
school environments —informal, intermediate and formal — on changes m 
figural creativity over the school year for 225 first and second graders. 
Children responded to the ‘Thinking Creatively with Pictures’ subscale of 
the Torrance Tests of Creative Thinking (TTCT) and teachers completed 
the 'Behavior Rating Scale’. It was found that school settings rated 
intermediate on a formal—to—informal continunm lead to the greatest 
growth in creativity. Girls profited from intermediate and informal 
environments more than boys. 

Gupta and Sharma (1981) carried out an investigation to study 
the verbal and nonverbal creativity of students studying in 'Need fulfilling' 
‘Need-unfulfilling’, and ‘Laissez-faire’ institutions These three types 
of institutional climates were identified on the basis of the magnitude of 
the degiee of correspondence between the need and press scores on ICI, 
an adapted version of Joshi’s 'Intellectual Climate Inventory’. The verbal 
and nonverbal batteries of MIER tests of creativity were used for the 
measurement of creativity of 350 pupils studying in ninth grade of ten 
schools of Jammu city. Results of this study indicate that verbal 
creativity of pupils is higher in the need unfulfilling institution climates 
as compared to the same in the need-fulfilling type and laissez-faire 
institutions However, pupils studying in the laissez-faire institutions 
have a significantly higher non-veibal creativity level than their counter¬ 
parts m the need-fulfilling institutions 

Houtz and Denmark (1983) administered a Classroom Activities 
Questionnaire (CAQ) and Torrance Tests of Creative Thinking (verbal 
forms) to 207 students in grades 4—6 from 14 suburban middle-class 
classrooms. Ideational fluency was found to be significantly related to 
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Ss perception of emphasis on higher level thinking skills in the class¬ 
room and positive classroom climate These relationships were not 
changed when the effects of I Q and school achievement were partialed 
out, 

Ahmad (1983) found that verbal creativity is affected greatly by 
the enriched school environment It was concluded that verbal abilities 
develop more m a highly enriched but formal environment, while non¬ 
verbal ability is equally affected by an enriched formal as well as in¬ 
formal environment 

Till now we have reviewed the available htei ature on the relation¬ 
ship between school environment and general creativity In the following 
pages studies that were designed to study the lelatioiiship between school 
environment and scientific creativity ate leviewed 

2.2 2. InstituUoiml Enviroimienl and Scientific Creativity 

Thistlethwaitte (1959) was interested in discovering some of the 
factors that influence later creativity and achievement of talented students. 
His analysis of various studies suggested that scholarly and scientific 
fields should be treated separately He developed a productivity measure 
for the natural sciences. Pace and Stern College Characteristics Index 
(CCI) was administered to 916 of National Merit Scholars and Certi¬ 
ficate of Merit winners at 3 6 colleges Students were asked to indicate 
whether each of the 300 statements in the CCI was probably true or 
probably false about their college. Correlations were obtained by 
correlating the college’s median score on each of the CCI scale with its 
productivity index. He found that Natuial Science pioductivity is 
associated with student cultures which stress scientism and aggression, 
outstanding achievement m the natural sciences does not appeal in colleges 
where student cultures stress social conformity He reports significant correl¬ 
ations between productivity in Natuial Science and four CCI scales viz , 
aggression-blame avoidance, scientism, impulsion-delibeiation and order' 
Correlations between student press scales, viz , aggiessiou, scientism and 
social confoimity were '43, 59, and--42 respectively. Faculty press 
scales VIZ , informality and warmth of student-faculty contacts, closeness 
of supervision, and directiveness of teaching methods have been found to 
be significantly correlated with productivity in science, the values of 
correlations being 43,- 38 and-42 respectively Significance of the 
above mentioned corielations was tested at ,01 level. 

Chambers (1973) studied chemists and psychologists identified as 

creative on the basis uf expert nominations and evaluations of published 
work The subjects completed questioanaue about teachers who had a 
significant facilitating or inhibiting effect on their cieative work The 
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facilitating teachers were well prepared for class and taught m an informal 
manner. They accepted disagreement from students and were likely to use 
it to stimulate discussion Their students saw them as hard-driving, dynamic 
and intellectually demanding with a personal interest in teaching and a 
high level commitment to their field. They gave extensive encouragement 
to students outside the class Inhibiting teachers were more concerned 
with memorization of materials and they discouraged independent study 
They were unenthusrastic and rarely showed originality or creativity in 
the classroom They had difficulty in accepting disagreement from 
students Direct remfoicement for students’ creative behaviour was not 
a characteristic of either group of teachers. 

Misra (1980) investigated scientific creativity of 57 boys studying 
in two government schools situated in urban and rural areas. It was 
found that students studying in the classes XI and XII of these two schools 
differed in their scientific creativity with respect to flexibility and inqui¬ 
sitiveness Students who studied in a government school situated m 
urban area obtained significantly higher scores on these dimensions 
This study does not throw any light on the environmental factors tnat 
may be responsible for the observed differences. 

2 2 3. Analysis of Findings 

Analysis of findings of various lesearches indicates that stimulating 
school environment may be conducive to the development of creativity in 
general and scientific creativity m particular Results of a study by Goertzel 
& Goertzel (1962) showed that problems faced by creative children m school 
may not stifle their creativity Horwitz’s (1979) analysis revealed that 
open classrooms may or may not be conducive to creativity. Thistleth- 
waite ( 1959) has also shown that energy and controversial!ty of instruc¬ 
tion IS negatively correlated with scientific creativity. High intellectual 
climate may oi may not open door to cieative thinking (Geoige, 1976, 
Chambers, 1973, Houtz and Denmark, 1983). A school climate 
characterized by more permissiveness, freedom or autonomy is favourable 
for creative expression (Rokeach, 1960, Moor, 1960, Elizabeth, 1 963; 
Stein, 1968, Deutsh, 1969, Chambers, 1973, Govatana, 1977). At the 
same time Elizabeth (1963) also found that too much freedom and too 
little freedom impede the actualizing of creative act into creative product. 
Govatana (1977) found that permissive climate of open schools may 
not be conducive to creativity Most of the studies (Walker, 1969, 
Haddon & Lytton, 1968, 1 97 1, Wilner, 1974, Misra, 1978) reveal the 
fact that less contiol, as it exists in schools, favours the growth of 
creativity. Thistlethwaite (1 959) obtained negative coiielation between 
scientific creativity and control However, Elizabelth's findings make this 
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result a dubious one. She reported that adequate control is necessary 
for the growth of creativity while too much order or too little order 
hampeis creative act Teachers’ demands for conformity have been 
shown to squelch creativity (Torrance, 1960; Walker, 1964, Misia, 
1978). Acceptance has been found to promote the development of 
creativity (Haddon & Lytton, 1968, 1971, Puranjoti, 1972, Chambers 
1973). Informal school environment may (Chambers, 1973) or may 
not (Thomas &Berk, 1981, Ahmad, 1983) be helpful m fostering creati¬ 
vity Gupta (1980) and Gupta & Sharma (1981) have shown that 
verbal and nonverbal creativity flourish in need-unfulflllmg and laissez- 
faire type of insitutions respectively. However, they observed that institu¬ 
tional climate alone can not influence the development of creativity 

Thus, the review of researches reveals two significant points, (1) 
the relationship of various environmental factors of school with scienti¬ 
fic creativity has not been systematically and adequately investigated (2) 
It is not possible to conclude which of the environmental factors of 
school promote the development of creativity. Appropriate controls are 
lacking in these studies. Effects of various intervening variables like pers¬ 
onality, socio-economic status, intelligence etc have not been partialed 
out, and controversies exist with respect to various findings 

2.3. Emerging Points for the Present Study 

Review of related researches and their results considered eailier 
do not enable us to draw common conclusions regarding the effect of 
home and school environments on scientific creativity or creativity in 
general. However, following points emerge 

1. Till now our understanding of home as well as school environ¬ 
ment characteristics as perceived by high and low creative students is 
far from complete None of the areas has so far revealed any set of 
variables that can be said to have a definite association with creativity 
m sceince or other fields, 

2. Results flora individual studies are hardly comparable. The 
similarity in results of some studies is apparent rather than real because 
the variables have not been measured by the same test 

3. Close examination of studies created the state of confusion 
regarding the results of various studies This confusion arose from the 
use of wide variety of tools, use of tools which are not perfectly valid 
heterogeneity of samples m the characteristics like age, sex, ability, class, 
school system, etc. and inadequte control of intervening vaiiahles. 

4. Diversity in results may be due to difference in the method 
adopted for the identification of high and low creatives. Because of such 
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diffeiences m the procedures, it may happen that a person designated 
as highly creative oi low creative by one method may be characterized 
as a normal creative person by some other method, 

2 4 Present Study 

The review of research liteiature related to the problem, as prese¬ 
nted earlier, does not indicate existence of even a single study in which 
variables like sex, area of location of schools, intelligence, personality, 
01 socio^economic-status have been controlled for predicting creativity on 
the basis of characteristics of home and school environment The present 
study deviated from the previous investigations in that. 

1, It attemptd to explore various envuonmental characteristics of 
home and school that affect scientific creativity* 

2. Tools to measure 'Scientific Creativity’, ‘Home Enviionment 
Inventory, and ‘School Enviionment Inventory’ were conS' 
tructed and standardized. 

3. Verbal, Non-verbal and Perfoimancc Tests of Scientific Creati¬ 
vity were used, 

4, Sex, verbal and nonverbal intelligence, neuroticism, extra¬ 
version, and socio-economic status variables have been 

controlled 



Design of Reseaifch 


The design of reseaicli entads an overview of the total layout 
including consideration of how the work is to be executed. It is at this 
stage that crucial decisions are made for how the objectives aie to be 
achieved, what tools are to be used for collecting necessaiy data^ 
how population should be defined and sampled, what controls, if any, 
are to be applied, and finally how the data is to be analysed The piesent 
chapter embodies a discussion of all these aspects of the piesent study. 

3 1 Method of Study 

Reseaichers m this and lelated aieas have employed diffeient 
methods of study foi investigating the relationship of home and/or school 
environment with general creativity It is difficult to say which of them 
IS the most appropuate because each method has its own merits and 
deraeiits. Methods of reseaich arc sometimes deteimined by the theoiy 
related to the pioblem undei study, objectives of the study, and resouices 
of the investigator. These considerations have led the lesearchei to use 
the normative survey method of lesearch for the piesent study 

3 2. Population and Sample 

Science students of intermediate (Medical Group) classes living at 
the district headquarters of Agra and Kanpur regions of Uttar Piadesh 
constituted the population of this study 

The investigator selected students of class XI and XII because 

(l) Students, during tins penoJ, face pioblems of late adolescence 
They are jolted by lapid physiological changes, identity crises, and the 
need to conform to prescribed noims The burden of adjusting to these 
dilemmas of adolescence may produce overwhelming anxiety and make 
productive thinking a difficult enterprise for many boys and girls. 
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(2) Students of these classes usually fall in the age group of foui- 
tesn to seventeen when their scientific interests and aptitudes are develo¬ 
ping rapidly but are still unstable The youth is able to see that there 
are no absolute solutions to some problems but he has not yet learned 
how to apply creatively the principles he has leained about right and 
wrong (Touance, 1962]. He wonies about social acceptance in the 
school as well as in his own home His fears force him to avoid situa¬ 
tions which involve exploration, testing of his abilihes and such 
otheis. 


(3) This IS the time for learning the skills of creative pioblem- 
solvmg and foi practising the skill of finding third alternatives 
which aie creative solutions He can be stimulated to list all of the 
things he can and cannot do in hopeless situauons (Toiiance, 1962). 

(4) It IS a more important stage of science education. At this 
stage vigorous efforts aie needed to motivate students to leain the basic 
concepts of science and develop their ability to apply scientific knowledge 
in various ways to solve vaiious problems. Students are to be encoura¬ 
ged to follow educational and vocational courses related to science 

(5) Students in these classes are able to use hypothetical leasomng 
based on the logic of all possible combinations and to perform controlled 
cxpeumentation in a limited way These chaiacteristics develop between 
the ages of 12 and 15 yeais i e. during the fourth stage of cognitive 
development which is pieparatoiy to adult thinking {Piaget and Inhelder, 
1958) 

(6) Thinking is a cieative process initiated by the organism, and 
not simply a response to a stimulus (Piaget, 1970) Individual child 
structures his experience and during this latei stage of child develop¬ 
ment subjects can exhibit gieater amount of creative thinking in 
science. 

(7) A student of science m class XI and XII has a good store of 
peicepts, meinoiies, and concepts to draw upon He is able to do more 
lelational thinking and he has many classes to manipulate m problem 
solving Their emotional contiols, interests, and attitudes may affect 
thinking (Piaget, 1950). Their thinking may tend to be egocentric and 
more broadly social because of related developmental factors (Russel, 
1960) Such factors may affect the products of child’s thinking 

In view of the above facts, the authoi liked to conduct his study 
on a universe of intermediate science students. 
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3 2 1. Samples fo} Item Analysis 

(a) The preliminary try-out of the Home and School Enviionment 
Inventories was conducted on a sample of 40 students of XI class in 
Christian Intel College, Farrukhabad, 

(b) 127 students (80 boys and 47 girls) studying in XI and XII 
classes of five randomly selected institutions (situated m the city areas of 
Mainputi, Fairukhabad and Kanpur districts) constituted sample for 
item analysis of the 'Home Environment Inventory' and the 'School 
Environment Inventory. 


Table 3.1 Sample for item analysis of environment inventones 


S N 

1 \ 

Institution 

Number 

1. 

Christian Inter College, Mainpun 

33 

2. 

Govt Inter College, Farrukhabad 

16 

3. 

B, N S D Inter College, Kanpur 

31 

4. 

Govt, Gills’ Intel College, Fatehgarh 

27 

5 

Govt Girls’ Inter College, Mainpun 

20 


(c) Sample for the pieliminary tiy-out of Tests of Scientific Creati¬ 
vity consisted of ten^ boys from Christian Inter College, Mampuri and 
ten gals from Govt Girls' Inter College, Mainpiiii. 

(d; 74 students (47 boys and 27 girls) studying biological science 
m XI and XII classes of four randomly selected schools from Agra and 
Kanpur regions constituted sample foi the item analysis of Tests of 
Scientific Creatwity (TSC). Foi selecting these 7 4 subjects first of all autnoi 
made two lists (one for boys and the other for girls) of such city-area- 
schools of Agra. Kanpur, Fariukhabad and Mainpun distiicts where 
mstrucuou m Biology was being imparted in XI and XII classes Later 
on every second institution from the listswas selected. Then, author made 
contacts with the pimcipals of these institutions and requested them to 
allow the investigator to administer the ‘Try Out Form of Tests of Scien- 
tihc Cieativity . The administiation of these tests lequired about 140 
minutes an 1 be cause of this some principals did not allow the investigator 

1. The subjects volunteered to take the test. 
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to administer the Tests of Scientific Creativity, As the principals of 
following institutions agieed to allow the researcher to administer the 
try-out foims of TSC the researcher had to be satisfied with the available 
sample of 74 students (This consists of all the students who were present 
m their classes on the day when the TSC was administered) Their 
distribution was as shown below 


Table 3,2 Sample foi the selection of test items for ‘TSC’ 


S.N, 

School 

Sex 

Grade 

Number 

1. 

Kendriya Vidyalaya, Kanpui 

Male 

XI 

20 

2. 

Kendriya Vidyalaya, Kanpur 

Female, 

1 

XI 

12 

3, 

Govt. Girls' Inter College, Mampuri 

, ' 

Female 

XI 

11 

4. 

Govt. Girls' Inter College, Mampuri 

Female 

l' XII 

4 

5 

Govt Inter College, Fatrukabad 

Male 

1 XI 

11 

6. 

Govt. Intel College, Mampuri 

Male 

XI&XII 

16 


3 2.2. Sample for Standardization of Tools 

Sample for standardization of each of the three tools has been 
desciibed in the relevant chapters on construction of tools. 

3 2 3 Sample for the Study. 

Eight intermediate colleges (Five colleges for boys and four for 
girls) where instruction in biological science was imparted, were rando¬ 
mly selected from the colleges situated in district headquarters of Agra, 
Mampuri, Fairukhabad, and Kanpur districts 348 students studying 
in XI and XII classes of these colleges volunteered to take the tests. After 
eliminating the incomplete test sheets the researchei had to remain satisfied 
with the data of 197 students (102 guls and 95 boys) because— 

(1) he did not want* to force students to supply data about their 
home and school environments, 

• The reason for having this attitude was implicit in researcher’s desire 
to collect relevant and real data about home and school environments 
of sample subjects. This demanded students' willingness to supply the 
needed data, 
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( 2 ) availability of students who volunteeied to take vaiious tools 
could not be ensured in advance i.e. befote the planned visits to their 
schools 

( 3 ) convenience of students and puncipals could not be con¬ 
trolled by the researchei. 

The composition of this sample has been shown in table 3.3. 


Table 3 3 Sample for the main study 


S.N 

j Name ot School 

Sex 

Number of Ss 

1. 

St. John's Inter College, Agra 

Male 

29 

2 

Christian Inter College, Mampuri 

Male 

33 

3, 

Govt Inter College, Mainpuii 

Male 

21 

4. 

Christian Inter College, Farrukhabad 

Male 

07 

5, 

Govt. Girls’ Inter College, Mampuri 

Female 

18 

6 

Kendriya Vidyalaya, Kanpur 

Male 

5 



Female 

5 

7. 

Murari Lai Khatii Girls’ Inter College, 

Female 

36 


Agra 



8. 

Queen Victoria Girls’ Inter College, Agra 

Female 

43 


3.3 Variables in the Study 


The present study attempts to explore the relationship between 
various aspects of home as well as school environment and scientific 
creativity. Hence, there are two major independent variables (1) Home 
Environment, and (2) School Environment which have been shown using 
‘X' and ‘X' symbols. Scientific creativity, the dependent variable, has 
been represented by ‘Y' symbol Besides these variables, tlieie are five 
tntervenmg variables, viz Verbal intelligence (Zj, nonverbal mtelli- 
gence (Zg), neuroticism (Z 3 ), extraversion (Z^) and socio-economic 
status (Zg). 

3 4, Tools Used 

Suitable tools pave the way for successful accomplishment of the 
objectives of a study and the collection of pertinent data. The selection 
of tools for a particulai study depends upon various considerations such 
as the objectives of the study, the amount of time at the disposal of the 
researcher, availability of suitable tests, personal competence of the 
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researcher, techniques of scoring and interpretation, and the like. Taking 
these factors into consideration, the following tools were selected for use 
by the present researcher ; 

1. Jalota’s 'Group Test of General Mental Ability’, (Revised 
Hindi Version ,1972) was used for measuring verbal intelligence’^. 

2 Cattell’s 'Cultme Fair Test of Intelligence, Hindi Version, Scale 
3, Form A, was used for measuring nonverbal intelligence ^ 

3. Socio-Economic Status Scale Questionnaire, developed by 
Kapoor, Singh, Jalota, and Pandey in 1970 was used for 
measuring socio-economic status of the subjects ® 

1, Rationale for using the verbal test of intelligence. Such verbal tests 
measure crystallized intelligence which is said to be the principal 
manifestation of a unitariness in the influence of expetiential-educa- 
tive-acculturation influences (Horn & Cattell, 1966). Fuither, 
language and cognitive development are interrelated in the sense 
that one cannot be fully achieved without the othei. Language helps 
cognitive growth by increasing the ability to deal with several alter¬ 
natives simultaneously, to perform concurrent activities and to allo¬ 
cate attention sequentially to various situations Language also 
mediates between environmental experiences and behavioui. Thus, it 
appears important to measure verbal intelligence of the subjects and 
in order to accomplish this purpose Jalota’s Test has been used. 

2. Rationale for using the nonverbal test of intelligence Verbal tests 
use language as a medium and are said to be having some disadvan¬ 
tage of being loaded with cultural connotations of the stimulus and 
the fixed responses from which the subject has to select his own 
response (Desai, 1980). Nonverbal tests piovide reliable and valid 
measures of fluid intelligence that is not influenced by cultural vari¬ 
ation Thus, it becomes evident that fluid intelligence (i c 
nonverbal intelligence) may serve as an important intervening vari¬ 
able for our study and culture fan tests have been used to measure 
this type of intelligence. So, Cattell’s Culture Fair Test of Intelligence 
(Scale 3, Form A) has been used foi measuring nonverbal 
intelligence of subjects. 

3. Rationale for using this scale Although Kuppuswamy’s oiiginal 
scale has been popularly used by the researchers foi measuring socio¬ 
economic-status, the present researcher has not used it because oui 
socio-economic conditions have now changed This scale has been 
used by many present-day researchers and it has been found to yield 
dependable results 
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4. Eysenck’s‘Maudsley PersoBabty Inventory’ (Hindi Version by 
Jalota and Kapoor, 1965) was used for measuring neurotidsm 
and extraversion 

In addition to these four tools three self-made tools have also 
been used in this study. Tests of Scientific Cieativity (TSC) were used 
for measuring scientific cieativity Home Environment Inventory 
(HEI) and School Environment Inventory (SBI) were used for measunng 
children’s perception of their home and school environments respectively. 

3.5. Statistics Used for Data Processing 

‘t'latios’ have been computed for finding out the discrimination 
index for each item included m or rejected for inclusion in the final forni 
of Home Envuoument Inventory (HBI), School Environment Inventory 
(SEI) and Tests of Scientific Creativity (TSC). While computing split 
half reliability and intrinsic validity coefficients for HEI, SEI and TSC, 
‘product moment coefficients of correlation’ weie worked out 'Contin¬ 
gency coefficients’ were calculated for determining the validity of TSC, 

Kendall partial rank correlation coefficients were computed to 
remove the possibility whethei the obtained correlation between scientific 
cieativity and home/school environment is due to the association between 
the dependcnt/mdepeiident variables and intervening variables. Relation¬ 
ships between the variables were studied with the help of 'Kendall rank 
correlations (tau)'. 160 ‘Spearman rank coefficients of correlation’ wete 
computed to determine the relationship between various aspects of home/ 
school environment and scientific creativity among boys and girls. 

'Kruskal-Wallis one way analysis of vaiiance' and 'Mann-Whitney 
U'test’ statistical devices were used to test the significance of differences 
in the scientific creativity of sample subjects perceiving different/samc 
levels of stimulation m home and school enviionraents. 

'Kolmogorov Smirnov Two Sample Test’ was used to find out sex 
differences in scientific creativity and differences m the perception of 
home and school envuonments by high and low scientifically creative 
boys and girls This technique was also used to investigate whether child¬ 
ren with high and low scientific creativity perceiving equal amounts of 
stimulation m home and school environments differ with respect to 
socio-economic status, verbal intelligence, neuroticism and extraversion 

SUMMARY 

The design of present research can be sutumed up as shown 
m table!,5. 



Table 3 5 Design of research 
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Constniction and Standardization 
of Tests of Scientific Creativity 


An individual who appears to be highly creative in dealing with 
one kind of problem may be quite devoid of ideas in approaching ano¬ 
ther situation (Wood, 1960). This implies that talent m one aspect of 
creativity is no guarantee of ability in another area of creativity. Though 
Lowenfeld'aild Beittel (1959^) think, that creativeness, whether applied 
in arts oi sciences, has common attributes, yet it has not been an establi¬ 
shed fact that creativity generalizes regardless of content matter area. 
Zetenyi (1976) found no significant relationship between scientific pro¬ 
ductivity and creativity Taylor etal. (1961) studied research scientists 
in the Air Force and found that Guilford's tests of cieativity fail to 
predict the criterion Kanter(I983) investigated the degiee to which 
the TTCT subtests measure scientific and artistic creativity. His results 
show that neither verbal nor figural subtests are effective in identifyjng 
the most creative artists or scientists. Webster and Walker (1981) com¬ 
pared the performance of engineering students and business studies stu¬ 
dents on two tests of divergent thinking, one of which was oriented 
towards the interests of engineeiing students It was demonstiated that 
the content of the typical open-ended questions used in divergent think¬ 
ing tests is an important factor affecting performance, It is consistently 
found that arts students show a bias towards divergent thinking ability 
while science students show a bias towards convergent thinking ability 
(Hudson 1966, 1968, Mackay & Cameron, 1968; Tield & Poole, 

1 ^70), Arts students score higher than science students on tests of 
divergent thinking (Rump & Dunn, 1971). Webster and Walker (1981) 
wrote ' in earlier stitdies Science students have not fared as,well as non- 
science students on tests of diveigent thinking simply because the ques¬ 
tions asked conceined nonscientific topics” Author shares his views with 
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Rusch, Denny and Ives (1964) in thinking that the more careful appro^ 
ach (until data can be accumulated to the contrary) in the construction 
of a test to measure creativity is to design a test for every specific content 
area. The present chapter deals with studies related to measurement of 
scientific creativity and the process of construction and standardization of 
a battery of tests to measure creative thinking in science 

4 1 Review of Studies on Measurement of Scientific Creativity 

The first ever metnc tool constructed to identify scientific talent 
was the'Stanford Scientific Aptitude Test’ (1925) Recent attempts to 
the serious functional study of scientific cieativity found expression in 
the first, second and third conferences of Utah on 'The Identification of 
Creative Scientific Talent' in 1955, 1957, and 1959 respectively. These 
conferences have opened the flood gates of research m the field of scienti¬ 
fic creativity. 

Taylor, Smith and Ghiselin (1963) determined fifteen mam cate¬ 
gories of contributions of which six categories, viz. originality of written 
work, creativity ratings by high level supervisors, supervisor’s ratings on 
overall performance, judged total work output, productivity in written 
work and recognition for organizational contributions, were regarded as 
having creative features. 

Me Pherson (1963) proposes that an examination of the products 
of research men is one of the best sources for ultimate criteria. Accor¬ 
ding to him, some of the creative products produced by a scientist are 
patents, patent disclosure, publications, unpublished research reports, un- 
printed oral presentations, improved processes, new instruments, new 
analytical methods, ideas, new products and new compounds 

Strmgham (1937) suggested "Patent Law” which deals with in¬ 
ventive level. According to the law, one who originates novel techno¬ 
logy has the right to obtain a patent only if the "quantum of novelty 
claimed rises to inventive level”. Inventive level is to be determined on 
the basis of characteristics like, use of creative strength to solve the 
problem; newness associated with the overcoming of special difficulties, 
and novelty of a combination, a new application, a deletion of 
a useless part, substitution, etc. However most researchers have been 
found to be reluctant to use number of patents alone as a suitable 
criterion for measuring scientific creativity. 

Harmon (1963) developed a questionnaire for measuring scienti¬ 
fic competence aplong biological science and physical science (chemists, 
physicists, engineers, nlathematiciansr-aiid_,';c>i’.qgist\) c'oups'^ The vari¬ 
ables extracted from the questionnair^jiv:, 
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with partial credit for joint authorship, income from technical and 
scientific work; number and level of persons supervised, major category 
of on-the-job activity; and employer category. The author also emphasi¬ 
zed the need to go further with his criterion and suggested interviewing 
the people on the job, their coworkers, their bosses, and so on. 

Sprecher (1963) developed a rating form "Creativity and Pro¬ 
ductivity Survey Form” for describing the meaning of scientific creativity 
and a similar form, different only in instructions, to describe a parti¬ 
cular individual. They include three and six sets of statements respectively 
and these statements indicate possible characteristics of creative research 
scientists. 


Russel, Buffington and Taylor drafted several scales for internal 
laboratory use in the rating of men engaged in research or development 
work Taylor (1958) constructed two equivalent forms of check-list 
scale for rating creativity in research or development work, as well as 
two equivalent forms for rating productivity. The rating is to be done 
by the immediate and secondary supervisors. 


The American Institute for Research developed a test for selecting 
research personnel. This test consists of 150 items, each presented in 
multiple choice form with five alternatives. Each item presents a 
problem before a subject whose task is to select the alternative 
which best solves the problem. It has three subtests which require 
65, 95 and 50 minutes respectively. The subtests are intended to predict 
chiefly job performances related to formulating problems and hypotheses 
and designing investigations, to predict behaviour related to conducting 
the investigation and interpreting research results, and to predict behavi¬ 
ours related to preparing reports, administering research projects and 
accepting organizational and personal responsibility. The nature of test 
items and the requirement of a minimum background of one year's 
college training in physics, chemistry and mathematics make this test 
an impractical one for use with students of intermediate classes. 


Taylor (1950) also constructed a biographical questionnaire 
which contains 50 such questions as are often asked for selecting 
people for employment in research laboratories. Biographical invento¬ 
ries like the NASA Creative Key, Alpha Biographical Inventory and 
Biographical Inventory by Shaefer are very useful tools in identifymff 
creativity in various areas of scientific research at the superior level. 

The author thinks that science students of XI and XII classes cannot 
e considered as scientists. They appear to have quite different 
motivations and dedications. Further, the variables impwtant for the 
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scientists or engineers may not be important for children studying science. 

A significant amount of research has been done in developing tests 
for mathematical creativity. Prouse (1964), Meyer (1969) and Balka 
( 1974 ) constructed tests to measure creative ability in Mathematics. 
Kapur (1978) suggested some problems for testing mathemaucal creati¬ 
vity. Brand wein (1955), Cohen (1975), and Majumdar (1974) develo¬ 
ped tests to measure scientific creativity among students 

Brandwein’s (1955) four-year science training programme through 
which students are selected on the basis of the hypothesized (1) genetic 
(2) predisposing, and (3) activating factors is a superior operational 
system of selection This technique may be utilized through standardi¬ 
zed project activities as the basis of selection of creative science stu¬ 
dents at the college level for higher education. 

Majumdar (1974) developed a novel test to measure scientific 
creativity. He used a psychological construct based on 28SI-factors with 
contents from the areas of Physics, Chemistry, Biology and Mathematics 
The Sl-factors were . 


1. DFT 

g DMC 

15. NMR 

22. DMR 

2. CMT 

9. EMI 

16. CSS 

23. NMU 

3. CMS 

10 CFT 

17. DMI 

24 DSR 

4. NMT 

11. CMR 

18. DMT 

25 NMC 

5. NST 

12. CMI 

19. CFS 

26. MSI-NSI 

6. CFI 

13. DMU 

20. NSR 

27. DMS 

7, NFT 

14. EMR 

21. CMV 

28. DSU 


This test appears to emphasize the importance of attempting to 
hurry creative effort by exercise of will. No doubt will and determina¬ 
tion are necessary to establish the background and context of the prob¬ 
lem. They are mimical to the efifective functioning of the automatic, 
subconscious trial and error processes which are the only ones that can 
ultimately produce the discovery of the “clue” and the “insight”. Golo¬ 
vin’s (1963) remarks carry much weight in this regard Bethinks: 
“Willful and conscious exploration of the associations of a particular 
pattern can be viewed as limited to neuron combinations that are imme¬ 
diately physically connected with it". It may thus lead to the detailed 
exploitation of only a small part of all the stored data patterns avai¬ 
lable in the cortex, and therefore to a decrease of the probability of 
locating suggestive patterns. We need tests which would be successful in 
Inducing a general unconscious scanning of all the accessible possibilities. 
This calls for the use of open ended questions. 
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Cohen (1975) used Guilford's Utility Test as a model for the 
construction of the divergent instrument. The experimenter selected 
science concepts that had been introduced in kindergarten and broadened 
in subsequent years. The six concepts used were . magnet; animal, elec,; 
tricity, plant, lever, and air The corrected split-half 'reliability coeffi¬ 
cient was 79 for the sixth graders and .83 for the seventh graders This 
test cannot be used with students in the high school or higher grades 
because of the apparent easy nature and irrelevance of its items for the 
purpose of discriminating highly creative science students from the less 
creative science students. Moreover, the items are of one type only, No^ 
elaborate scoring keys have been prepared by the experimenters. 

Fnedlandei (1983) asked high school students to respond to a 
plant or animal stimulus through a series of divergent thinking questions- 
dealing with data collection, problem solving, hypotheses construction 
and planning experiments. This test was used to measure students’ scienti¬ 
fic creativity. 

The above mentioned review shows that the need for constructing 
a reliable as well as valid test to measure scientific creativity still exists 
In the pages to come I have described the method for constructing Tests 
of Scientific Creativity. 

4.2. Selection of the Types of Test Items 

First of all, items meant for measuring creativity (general) were 
examined. Their utility for measuring scientific creativity was visualized 
by the investigator and one to two sample-items were constructed m 
order to judge their suitability in local conditions Sample item^ represen 
ted the following tests ‘ 

1 Redefinition 

2 Figure Production 

3. Planning Elaboration 

4. Product Improvement 

5. Guess Causes 

6. Guess Consequences 

7. Unusual Uses 

8. Sensing Problems 

9. Inquisitiveness 

10. Block Design 

11. Essay Writing 

The sample items were discussed with the supervisor and two experts, 
As a result of discussions three tests viz. redefinition, < planning elabora¬ 
tion, and essay writing tests, were dropped m view of their apparent 
difficulty level. Later on twenty carbon copies .of the test were prepared! 
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and tfeey were admitinstered to twenty students studying m intermediate 
sCienb'e classes. Five boys were studying m XI and five in XII class of 
Govt Inter College, Mainpun ' Five girls were students of XI while the 
remaining five of XII class of Govt. Girls' fntei College, Mainpun These 
schools weie the average schools where pupils belonging to upper middle 
through lower class of the society go for schooling. The two schools were 
randomly selected from a total of three schools where Physics, Chemistry, 
and Biology subjects weie. being taught On the ba^is Of students' responses 
it was finally decided tp develop test items belonging to the following 
categories : 

1 Consequences 

2. Guess Causes > 

3. Unq^ual Uses 

4. Inquisitiveness 

5. Product Impiovement 

6 Block Design 

4 3. Construction and Selection of Test Items for Various Tests of the 
Battery 

After having decided the categories of tests, several items were 
written in several, sittings,' Wfienevei'' ideas' about questions/items came to 
the m’ind of the present researcher, they were immediately noted The 
phenomena continued for days and months and i esulted in construction 
of several items. The' items were then written on separate sheets for 
vgriops subtests. Seven'items could be constructed for ‘Product Improve¬ 
ment Test', eight items for 'Guess Causes Test’, fifteen items for 'Conse¬ 
quences, Test'; thirteen items for ‘Unusual Uses Test', six items for 
‘Inquisitiveness Test’, and ten triangular, ten cylindrical and twenty 
rectangular blocks with green, led, blue, black, white, yellow colouis. 

These items were discussed With eleven expeits. As a result of 
discussions with them and in view of the anticipated difficulties to be 
expressed by the administrators, two items were selected for the ‘Inquisi¬ 
tiveness Test', five items foi the 'Gueps Causes Test’, thiiteen items for 
the 'Consequences Test’, three items for the 'Product Improvement Test', 
and all blocks for the 'Block Design Test'. These items except that of 
the ‘Block Design Test’ were got cyclostyled and administered to twenty 
students (10 boys and 10 girls) from Christian Inter College, Mainpuri 
and Govt Girls' Inter College, Mainpuri tb conduct a preliminary try 
out study These institutions weie of the average type 
- ' ' The frequencies of responses for particular test items were counted 
separately to’ find out the extent of its possible difficulty and variability 
which were employed as criteria for making the cbbice bf items in 



56 MFWrf OF HOME AND SCHOOL FNVIBONMBWS ON KUtSTJKC owsA'PivTffy 


different tests of creativity. Those items which were not responded by 
more than five students or which failed in eliciting more different respon¬ 
ses were dropped Thus five items were selected for inclusion in ‘Cons- 
quences Test’, four items for 'Unusual Uses Test’, two items for 'Product 
Improvement Test', three items for "Inquisitiveness Test’, and four items 
for 'Guess Causes Test’. The 'Block Design Test’ was retained as such. 
These items are as follows : 

1. If legs of all honey bees of India are broken. (C. T.) 

2 If there exists no carbon-di-oxide gas in the environment of 
earth. (C. T ) 

3 If horses start living on trees. (C. T ) 

4. If lions become immortal. (C. T.) 

5. If wings are transplanted to human body (C T.) 

6. Beaker {U. U. T.) 

7. Wax (U U T) 

8 Water (U. U. T ) 

9, Needle fU. U. T.) 

10 Model Showing Reflex Action (P. I. T.) 

II. Model of Parrot (PIT) 

12 A 13. two experimental settings (designed by the present researcher 
to demonstrate discovery learning to his colleagues in 1979) 
(I. T.), 

14. An abnormal mammal with face like a man (I, T.) 

13. Reasons for the external structures as visible in the abnormal 
man (G. C. T.) 

16. What will be the causes for the survival of the abnormal man 
when he does not die even after inhaling a capsule containing 
mixture of poisonous substances like Copper Sulphate, acid 
and Arsenic etc. (G, C. T.) 

17. Difference in the presence of granular structures in two settings 
of fig I (meant for 12 & 13 items). 

18. Causes for the death of larva present on a leaf (shown in a 
figure) 

19 Block Design Test 

In view of the difficulties expresed by try-out sample subjects det¬ 
ailed instructions were prepared and examples were given for each test 
except the ‘Guess Causes Test’, This preliminary form of the test was 
got printed and used with the item-analysis sample subjects. This test was 
administered to 74 students studying Biology in’ intermediate {XI &XII) 
classes in six schools. ^ 
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Time limits were set and they were strictly observed. Time limit for 
each of the Items at number 1-9 and 15-18 was three minutes Foi each 
of the 10-14 Hems it was six minutes Students were given ten minutes Lo 
respond to the Block Design Test The author noted as well as explained 
the difficulties expressed by the students All tests except the Block Design 
Test which was administered individually, were administered to gioiips 
Careful supervision was done to avoid copying of other student’s responses. 
No student was allowed to wide after the expiry of the scheduled time 
limits 

4 4 Item Analysis 

Item analysis is one of the important and essential steps in the develop¬ 
ment of psychological tests. Gulliksen (1950), Guilford (1954), and Gaiiett 
(1959) have favoured employing item analysis for improving the leliability 
and validity of tests. Item analysis pnmarily concei ns with item difficulty 
and Item discummation Item difficulty is taken in terms of the pioportion 
of individuals completing the item successfully and item disciiminalion 
index refers to the degree to which it differentiates between those obtaining 
high scores and those obtaining low scores on the test. However, m the 
development of the present test of scientific creativity item difficulty could 
not be determined in the conventional way because the items in the tests 
of scientific creativity demanded responses of divergent nature Disciuni- 
natioii value for each item has been calculated in terms of t-iatio by taking 
upper and lower twenty seven percent cases of the sample 

4. 4 1. Constnictioii of Scoi ing Keys 

First of all, responses of 74 students lo various items of the test were 
written. Then, responses to each item were classified in seveia! categories 
The lists of lesponses with the categones lo which they belong wsie 
examined many a time by the author They were also discussed with 
five research workers m the field of science (Physics, Chcmisti y, Zoology, 
and Botany), and two science teachers The oveilapping categories were 
reclassified and finally 9 to 32 categories weie assigned to the responses 
given by 74 subjects, 

Then, originality weights were calculated lor cvciy item For this, 
frequencies per taming to appearance of a particular response were found 
out. They were classified on a five-point scale. The originality weights 
foi various items vyeie detenumed with the helji of following tabic t 
8 
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Tabic 4 1 Showing fiequenaes Jot a i espouse on a test item and 
the uiigwality scan’ to he assigned to it 

Ficqucncy in percentage Originality score 


I 

T 

3 

4 

5 


4 

3 

2 

1 

0 


TJie lategoues to which vanous iespouses belong and the weight age 
given to them with respect to their originality are as follows 

ITEM (1) If legs of all honey bees oj India are broken, 

Categories 

A Locomotion 
B Feeding habits 
C. Studies 

D Physiology of plants and leproduction 
E Ecological niche 
F, Atmosphere 
G Industries 

H. Taxonomy 

I. Adaptation, evolution and Genetics 

J. Animal physiology and repioduction 

K. Suivival of population 

L. Human life 

M. Morphology of plants 
N Animal caie 

O Ecosystem and food chain 


Responses 

Inability of bees to fly (A, 0); difficulty m flymg (A, 0). tiouble m sitt¬ 
ing (A, O) . inconvenience m moving from one place to the othei (A O) 
inability of bees to sit on flowers (A, O) , immobile bees (A, O) inability 
to move from one flower to another one (A, O) , difficulty m tiavdhng from 
one flower to another (A, 4; ; disturbed equilibrium dining flight fA 4) 
no sticking of nectiii floin flu.ei (B. O), nonavailability ofluod toUs 
(B, <):no foimation of honey (B, O) , mconvcinencc in cauying nectar 
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from flowers (B, O) ; bee's inability to collect nectar (B, O); nonavailabiliiy 
of food for organisms (B, 4) , students’ inability to study legs of honey bees 
(C, O) , student’s inability to study bees (C, 3) , no fertilization in flowers 
(D, 2) , hindrance m entoinophily (D, O; , no entomophily (D, O) , less 
contiibution of bee insects in pollination (D, O) , no cross pollination in 
some floweis (D, O) ; less cross pollination in flower (D, O) , no foimalion 
of honey combs (E, O) , permanent living on one flower (E, 4) , lack of 
oxygen (F, 4) , decrease in the pioductiou of things made fiom honey 
combs (G, 4) , less production of wax (G, 4) , no existence of wax lelated 
industries in India (G, O) , no production of natural wax (G, 2), loss to 
medicine industiies (G, O) , no business of producing honey (G, O), exclu¬ 
sion of bees from class Insecta (H, 4) ; a different zoological name for honey 
bee (H, 4) , a different classification (H, 4), adaptation to live without legs 
(I, 4) ; less development of bees deprived of legs (I, 0) , no mlientance of 
acquiied chaiacteis (I, 1) ; oiigin of legless bees (I, 4) , no legs in bess of 
next genetation (I, 2) ; oiigin of a new species (I, 4) , tiouble in leproduc- 
tion (J, 2) , no reproduction in bees (J, 2) , less growth of bees (J, 4), incon¬ 
venience m laying eggs (J, 3) , death of honey bees (IC, 0), deciease in the 
population of honey bees (K, 0) ; extinction of the species (K, O) , no 
mciease m the population of bees (K, O) , gradual deciease in population 
(K, 3) , decrease in plant population (K, 3), difficult foi bees to suivive 
(K, 4) , nonavailability of honey (L, O) , less quantity of available honey 
(L, O) , nonavailability of wax (L, 2); difficulty tn Aymvedic tieatment of 
diseases (L, 2) , nonavailability of medicines prepaied fiom honey (L, 4) , 
no cure of diseases (L, 4) , damage to ciops (L, 4) , spieading of diseases 
(L, 4) , difficulty in collecting food (L, 2) , difficulty in maintaining the 
health of the body (L, O), use of satuiated sugar solution m place of honey 
(L, 4) , increase m occuirence of diabetic patients (L, 4) , less quantity of 
available wax (L, O), adveise effecis on human physiology (L, O) , diffi¬ 
culty in taking some medicines (L, 4) , occurience of moie diseases (L, 4) , 
difficulty in getting honey (L, 2) , decrease in numbei of flowers (M, 4) ; 
nonavailability of fruits of some species (M, 2) , nonavailability of floweis 
of some species (M, 4) , increase in the quantity of neclai in floweis 
(M, 4) , less nurabei of floweis which depend on insects for pollination 
(M, 4) ; less number of fruits (M, 2) ; no bee keeping.fN, 4) , moie apicul¬ 
ture (N, 4) , death of insects depending upon bees foi then nutation 
(O, 3) , distiiibed ecological ecpulibiiura (O, 2) , scarcity of food for heibi- 
voies (O, 4), seal city of food for human beings (O, 3) , scaicity of food foi 
carnivores (O, 4) , devouimg of weakei bees by the stiongei ones (O, 4) 

ITEM (2) If thoie exist': no caihon-di-o-Kide gas in the environment of 
earth. 
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Categories 

A Survival of organisms and ecosystem 
B Morphology of organisms 
C Physiology of organisms 
D Feeding habits of organisms 
E Evolution 

G. Ecological niche 

H. Soil erosion 
I Atmospheie 
J Study 

K Industry 
L Economy 
M Transpoi t 

Responses . 

Death of oiganisms (A, O) ; decrease in the population of animals 
(A, O) , decrease in the population of plants (A, 2) . destiuction of 
autophytcs (A, O) , impossible foi oiganisms to live on eaith (A, O); 
inability of trees to live (A, O); inability of man to live (A, O), 
miserable life of human beings (A, 0) ; animal’s life full of 
dangers (A, 0) , death of plants (A, 0) , destruction of ciops 
(A, 3) , death of lower plants like algae (A, 4), death of human beings 
(A, O), death of herbivores (A, O), decrease in the population of herbivo¬ 
res (A, 4), destiuction of plants (A, O), decreased dependence of animals 
on plants (A, 4), no hcibivorous animal on the earth (A, 2) , adverse 
effects on biotic factors (A, 2) , no aquatic plants (A, 4), disturbed 
ecosystem (A, 0) , broken plants (B, 4) ; yellow plants (B, 4) , no cotton 
fibres (B, 4), less weight of plants (B, 4) , dry plants (B, O) , no fruits 
(B, 3) , no floweis (.B, 4) ; many adaptations in human body (B, 4); no 
respiration (C, O] , liindrancc in the growth of plants (C, 4) , no photo¬ 
synthesis (C, OJ , no oxygen to man foi lespiration (C, 2) , inability of 
plants to respite at night (C, 4), no giowth in many plants fC, 3) , stopp¬ 
ed physiological activities of many plants (C, O) , difficulty in inspiration 
or expnation (C, 4) , no production of fiuits (C, 3) , no oxygenation of 
blood (C, 2 ), retarded latc of other activities of life (C, 4) ; no lesistance 
(C, 4) ; no transpiration (C, 3) ; no excretion of carbon-di-oxide (C, 4), 
no use of solar eneigy by plants (C, A), no development of herbivores 
(C, 4) , no development of carnivores (C, 4) , no production of 
Oxygen (C, 0) ; no oxidation of food (C, 4) , hindrance in respiration 
(Q O) ; ease in bieathmg (C, 4) , no occuircnce of diseases caused 
by carbon-di-oxide (C, O), suffocation from bieathmg (C, 3) , 
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decrease m the rate of photosynthesis (C, 4) , absence of a most im¬ 
portant gas for plants (C, O) , deficiency of nutuents in plants 
(C, 4) , no absorption of water from the soil (C, 4) , adveisc effects on 
plant life (C, 3) , occuirencc of more diseases in the human beings (C, 4) , 
inability of plants to take carbon-di-oxide (C, O) , fading of plants (C, 1), 
nonavailability of food to plants (D, 4) . nonavailability of food to animals 
(D, 4) , plants to become parasites (D, 4) , no food to plants (D, O) , 
deficiency of aminal food (D, 4) , no food foi man (D, O) ; food problem 
on the eaith (D, O) ; all men to become caimvores (D, 4) ; nonavailability 
of food to heibivoies (D, 4) ; finishing of a source of human food (D, 4) , 
fear of extinction of human species (E, 2) , herbivores to become carni¬ 
vores (E, 4) ; giadual disappearance of plants (E, O) , gtadual disappea¬ 
rance of organisms (E, 1) , extinction of plant species (E, O) , evolution of 
a man who vvill not need food and carbon-di-oxide (E, 4) , evolution of 
plants who will use oxygen instead of carbon-di-oxide (E, 4), extinction 
of consumer oiganisms (E, O) ; extinction of cainivoies (E. 4) , no animal 
life on eaith (G, O), earth like a barien desert (G, O) , no foicsts (G, 4) , 
no plant life on earth (G, O) ; no plants for birds to peich at (G, 4) ; earth 
surface flooded with water (G, 4); occurrence of soil erosion (H, 4) , less 
pollution (I, O) , increase in per-cent quantity of gases in air (I, O) , moie 
quantity of oxygen (I, O) , solving of the pioblem of pullutiou (1, 3) , non¬ 
availability of oxygen for many works (I, 4) , consumption of all oxygen (I, 
4); deficiency of carbon (f, 4) , no formation of carbon compounds (1, 4) , 
difiicuUy m extinguishing fire on the earth (I, O), adverse effects on the 
atmosphere (I, 1) ; lack of oxygen (I, O) ; pollution in atmosphere (I, O) , 
planet like earth (I, 4) ; no burning of wood, etc (I, 4) , change in OJCO^ 
ratio (I, 4) , change in the weight of air (I, 2), rapid rate of combustion 
(I, O) , nonavailability of plants/flowers for study (J, 4) , no foimation of 
carbides (J, 4) , no work in laboratories (J, 4) , no use of caibon (J, 4) , 
inability to test caibonatc (J, 4) , dilSculty in preparing carbon compounds 
(J, 2) , impossible to study uses/properties of coibou-di-oxide (J, O) , no 
oxidation of glucose (J, 4) , nonavailability of carbonic gases (J, 4) , no 
carbonic acids (J, 4); less chemical reactions foi students (J, 2) , inability to 
use caibon-di-oxide in the laboratory (J, 1) , lack of carbonic compounds 
(J, 3) , impossible to prepare carbon-di-oxide gas in the laboratoiy (J, 4) , 
demonstration of the violation of law of conservation of mass when oxi¬ 
dation of compounds will occni (J, 4) , no extraction of metals (J, 4) , no 
paper industiy (K, O) ; no cotton industry (K, 4) , less number of industries 
demanding the use of floweis (K, 4) , disappeaiance of many industries 
(K, 1) , no timber industry (K, 3) ; establishing many nidiistnes to obtain 
adequate carboii-di-oxide for plants (K, 4), no apiculture (K, 4) , no pro- 
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JiicUoii of lac (K, 1) ; ao pioduction of silk (K, 4) , less quantity of cereals 
(L, 3) , decrease lu the quantity of medicines (L, 4) , nonavailability of 
rubbei (L, 4) , burning of the world (L, 4), easy burning of various things 
(L, O), shoitage of clothes (L, 4) , moie consumption ol fuel (L, OJ , shoit- 
age of fuel fL, 3) , iionavail ibility of useful plant products (L, 3) , adveise 
effect on means of transpoit (M, 4) 

ITEM (3)' If hn,%c'i start living on Hees, 

Categories 

A Studies 
R Tavonomv 
C Locomotion 
D Feeding habits 
E Physiology of hoi sc 

F MorphoJogv of horse 
G Physiology ol plants 
H. Moipliology of plants 
1 Anatomy ol hoise 
J Fcological niche 
K Ecosystem and food chain 
L Effect on othei animals 

M Suivival of population 
N. Esolution 
O Industiics 
P Ecoiioniv 
0 Tianspoit 
Responses 


Inability of students to obtain fiist hand knowledge of the 
stiucture of a typical hoise (A, O) , change in the chaiacLeiistics of hoisc 
(B, 4) , piogiessive decrease in capacity to urn (C, O) , less walking 
(C, O) , dilEcully in elimbing tices (C, 0) , ttouble m getting clown 
fiom the tiees (C, 0) , lessening of the speed of uinning (C, O) , 
learning to jump fiom one bianch to anothei (C, 4) , inability to lun 
on the blanches of tiees (C, O) , inability to climb tices (C, O) , 
inability to sit on the hianchcs of tiee (C, O) , stait eating leaves 
(D, 0) , nonavailability of food to oiganisms (D, 1) , horses to 
become heihivoies (D. O), nonavailability of fruits to man foi eating 
(0, , tiouble to home in taking its food (D, O) , inability of 
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hoise to chink wiitei (D, O); eating of all the iiuits by the hoises 
(D, O) ; less quantity of available food (D, O) , spoiling of fiuits 
(D, O) ; eating of plant leaves (D, O) ; no giazing by the horses 
(D, O) ; change in food habits of the horse (D, 3) , limited food 
foi the horses (Dj O) ; eating of giass (D, 4) ; difficulty in nutiition 
(D, 4) ; effect on all the activities of life (0, O) , efl’ect on lespiiation 
(E, 4) ; no lespiiation (E, 4) , ill health of the hoises (E, 4) , nidlnutntion 
(E, 4) , laic leproduction (E, 4) , pioblem in sleeping (E, 4) , making 
piopei aiiangements foi lepioduction (E, 4) , change of coloui (F, 2) , 
change of foini (F, 2) ; changes in leg of hoises (F, 4), adaptations to climb 
easily on tices (F, 4) , adaptations to live on tiecs (F, 3) , developed 
scnsoiy oigans (F, 4); adaptations to feed on aiboical things and oiganisms 
(F, 4) ; changes in the structure (F, 4) , diying of plants (G, 2) , no gieen 
plants (G, O) ; availability of inadequate light to plants (G, 4) , no 
photosynthesis (G, O) ; difficulty in maniifactuiing food (G, 4) ; inability 
of plants to glow rapidly (G, 4), no complete development (G, 4) ; lapid 
development of plants (G, 4) , no lespiiation (G, 3) , bieaking of plants 
(H, 0) ; nonavailability of fiuits (H, 4) , decicase in the numbci of leaves 
(H, 4) , no leaves (H, 3) , no fiuits (H, 2) , less numbei of fiuits (H, 1) , 
less developed muscles (i, 4), effect on internal oigans (I, 4) , no space foi 
buds to live (J, 1) , planting of trees by those who domesticate hoises 
(T, O) , presence of no organism except hoi sc on plants (J, O) ; arboieal 
uatuie (J, O) ; destruction o( homes of aiboieal animals (J, 4) , difficult 
foi birds to live on trees (J, O) , unbalanced ecosystem (K, 3) , death of 
heibivores (K, 2) ; falling down of trees (K, O) , no life on the eaith 
(M, 3) , destruction of plants (M, O) , no life of human beings (M. 4) , 
death of hoises (M, 3) ; deciease in the number of plants (M, O) , decrease 
in the number of hoises (M, 2) , deciease in the population of buds 
(M, 4) , destruction of weak tiees (M, 4) , vanishing of small trees (M, 4) , 
thieat to the suivival of hoises (M, O) , lediiction of body weight (N, O) , 
heavy tiees (N, 4) , flexible ticcs (N, 3) , slioi tening of the body (N, 2) , 
less development of hoise's legs tN, 3) , next gcnciation hoises to reside on 
the trees (N. 4) , giadual diasppeaiancc ol legs (N, 4) , small legs (N, 3) , 
origin of fingcis in foot (N, 4) , giadual decrease m the numbei of hoises 
(N, 4) , next geneiation to be teriestrial (N, 4) , bioadei and stiongei 
stems of tiees (N, 3) , extinction of species ol plants which ate constantly 
inhabited by the hoises (N, 4) , oiigin of a new species (N, 4) , giadual 
leduclion ol size (N, 4) , leduction in the weight ol the skeleton (N, 4) , 
development of a piehensilc tail (N, 4) , shoi tening of neck (N, 3) ; evolu¬ 
tion of wings foi flight (N, 4) , adveise eflects on fuinituie industiy fO, 4) , 
adveisc effects on fiuit business (O, 4) , difficulty in cutting wood (P, 3) , 
less fuel to bum foi domestic use fP, 2) , death of wood (P, 4) ; no benefit 
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from the hoises (P, 1), inability of human beings to compel horses to woik 
IP, 4 ); damage to tree-property of the country (P, 4), difficulty m riding 
(Q, 0), no use of horses for carrying load (Q. !), disappearance of vehicles 
which need horses (Q, 1), less numbei of ‘Tanga’ (Q, O), unsuitability of 
horses fot liding (Q, 2), impossible movement from one place to anothci 
(Q, 0); no use of ‘Ekka’ or ‘Tanga’ (Q, O); less use of horse m transpoi t 
(Q, 0), no use of horse m transpoU (Q, 4). 

ITEM (4) • If /ions became immoital. 

Responses to this item weie not classified and no cffoit was made to 
determine ougmality weights foi various lesponses 
ITEM (5) If wing! mo tiansplanled to human body. 

Categories 

A. Scientific study 

B. Taxonomy 

C. Pai ental care 
D Locomotion 
E. Feeding habits 

F Physiology of man 
I Physiology of plants 
K Moiphology of plants 
L Ecological niche 

M Survival of population, ecosystem and food chum 
N Environment and its effects 
O Effect on otliei animals 
Q Evolution 

R. Affinities with other animals 
S Industries 
T Economy 
U T ranspoi t 

Responses 

Moie disscmmalion of scicntiiic knowledge (A,3) , discoveiy of vehicles 
vvhich can fly (A, 4;, new disoovciies (A, O) .acquisition of complete know¬ 
ledge about wings (A, O) , no felt need for icsearch to impiove means for 
transport (A, 4), no advances m aeionotics (A, 4), development of ability to 
survey all places (A, 0) ; knowledge about planets (A, 4); no aeionolical 
engineering (A, 4), more knowledge of space life (A, 3) ; more knowledge 
about various ciivuounienls (A, 3), change of class to which human hemps 
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belong (B, 3) , seivc as a connecting link between mammals and aves 
(B, 4) , disappeaiance of distinguishing characleiistics of mammals (B, 4); 
difficulty m identification of man (B, O) , iiiciiision of the man in class 
‘Aves’ (B, O) ; difficulty in leaung childien m the rainy season (C, 4), ease 
in moving from one place to anothei (D, O) , start flymg (d' O) , 
make efforts to fly (D, O) , ease m reaching the moon (D, 1) , development 
of the capacity to visit distant places (D, O) ; ease in reaching the trees 
(D, 4) , ease in reaching the Mars (D, 2) , ease m reaching the Venus 
(D, 3) , ease m reaching the Sun (D, 4) , no stay at one place (D, 3j , stait 
sitting on/tiees (D, 4) ; no less walking (D, O) , ease m reaching the desir¬ 
ed places (D, O) ; convenience in reaching othei planets (D, 1), stait 
tiavelling in space (D, 3) , no difficulty m crossing ovei geogiaphical bar- 
uers (D, 4), fly m the sky (D, O) , Icain how to fly (D, 4) , frequent 
occtiuence of collisions (D, 3) , climbing of motmtam in no tune (D, 4) , 
inconvenience m flying (D, O) , ease m reaching highest places (D, O) , 
less number of accidents (D, 2) , eat fruits boine on trees (E, 4) , availabi¬ 
lity of less quantity of food (E, 4) , ease in killing buds (E, 3) , difficulty in 
eating foi food (E, 4) , using flight to scaich food (E, 4), case in collecting 
animals for then food (E, 4), less difficulty for food (E, 4) , food problem 
(E, 0) , immediate capturing of aves (E, 3) , change in nutiition habits 
(E, 3) ; difficulty in inhaling food (E, 4) , inactive men (F, 2) , no feeling 
of fatigue (F, 3) , inconvenience in breathing (F, 4) , different mode of 
respiration at high altitudes (F, 4) , all physiological activities m ait (F, 3) , 
difficulty in perfoiramg various life activities (F, O). iilipropei digestion of 
food (F, 4); changes in physiological activities (F, 4) , defective cooidina- 
lion of various'activines (F, 3); less numbei of diseases (F, 3), changes in xe- 
producuon (F, 4j , less production of ciops (I, 4) , bieaking of plants (K, 4), 
plucking of floweis oi fruits (K, O) , no human life on the giound (L, 2); no 
life on eaith (L, 4) , no need to construct houses (L, 4), arboreal men (L, 2), 
no desiie to live on caith suiface (L, O) , no space Foi the aves Lo live in the 
sky(L, 2), ciowded sky (L, O) , giegaiious habit of living (L, 3) , no pioblem 
of space to live in (L, 0) , men will reside in the space (L, O) ; men will 
reside in the space as well as on the eailli (L, O) , less human population 
on earth (L, 0) , frequent migration like buds (L, 4) ; ^aly death of man 
(M, 4) , less number of deaths in road accidents (M, 4) , moic dangeis to 
man, (M, 4) , killing of birds (M, 3) , man will stait devoiuing a'l animals 
(M, 4) , man will start desttoyiiig vegetation (M, 4) , distiubcd ecosystem 
(M, 3) ; adveise effects on food chain (M, 4) , more plants on the surface 
of the earth (M, 4) , less effect of air pollution on man (N, 4) ; no need ol 
warm cloths m wmtei (N, 4) ; protection from harmful waves - (N, 4) , pro¬ 
tection from electro-magnetic waves (N, 4) , piotection from accidents 
9 
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(N, 4) ; pollution of atmosphere (N, 4) , man will be a popular source for 
artificial dispersal of seeds and fruits (N, 4) ; more harm from solar radia¬ 
tions (N, 4), defensive adaptations in insects to ensure safety from human 
beings (O, 4) ; adaptation in birds to save themselves from men (O, 4) ; 
troublesome life of insects (O, 4) ; troublesome life of all arboreal animals 
(0, 4) ; increase in the population of pests (O, 4) , no space for birds to 
lay their eggs (0, 4) ; ease in capturing birds (O, 3) , troublesome life of 
all organisms in the atmosphere (O, 3) ; increase m the difficulties of birds 
(O, 2) {'decrease in the avian population (O, O); ease in killing organisms 
(for men) (O, 4) ; easy for children to catch butterflies (O, 4), less use of 
legs (Q, 4) ; weakening of kgs (Q, O) ; tree will tolerate excessive weight 
of human beings (Q, 3) , modification m the shape of the body (Q, 2) , 
lessening of the body weight (Q, O) , presence of wings in the childien of 
next generation (Q, 3) , gradual extinction of avian species (Q, 4) , extinc¬ 
tion of Homo sapiens (Q, 4) ; more bans on the body (Q, 4), loss of 
legs (Q, 4), adaptation for aerial life (Q, 4) ; no development of legs 
(Q, 3); disappearance of wings (Q, 4), shortening of the body (Q, 3) , 
inactivation of muscles in legs (Q, 3) ; shortening of hands (Q, 3) . shoiten- 
ing of human legs (Q, 3) , no use of hands (Q, 3), increase in the diametei 
of chest (Q, 4) ; increased eye sight (Q, 4) • danger for the existence of 
leaves, (Q, 4) i disappeaiance of human hands (Q, 2), no development of 
muscles of hand (Q, 4); disappearance of useless organs (Q, 4), presence 
of useless organs as vestigial organs (Q, 3), more development of brain 
(Q, 4) ; more development of cerebellum (Q, 4) , development of the 
capacity to fly (Q, O) ; no felt need of legs (Q, 4), weakening of feet 
(Q, 4); useless legs (Q, 4) , loss of urinary bladder (Q, 4) , development 
of flight muscles (Q, 4) ; weakening of body (Q, 4) , weakening of legs 
(Q, 4); changes in external structures (Q, O); modification of body shape 
for flight (Q, O) ; pneumatic bones (Q, 0), no placenta during develop¬ 
ment of babies (Q, 4) , laying of eggs by men (Q, 4) ; birds and human 
beings to live together (R, 3) , occurrence of body changes like birds 
(R, O) , bird like loice (R, 4) ; making birds-likc nests (R, 4) ; bird-like 
walking (R, 4) ; bird like habits (R, 4), bird like flight (R, O) , possess 
characteristics of mammals and birds (R, 4); no factories to manufacluie 
means for transport (S, 3), no factories to manufacture aeroplanes (S, 4) , 
no telephones (S, 4); adverse effects on automobile industry (S, 4) , 
economy of petrol <T, 3) ,• economy of coal (T, 4) , economy of diesel 
(T, 4) { no petrol crisis (T, 4) , solving of energy crisis by man (T, 4; , 
saving of money spent in transports (T, 0); solution of the fuel problem 
(T, O), no need of means for transport (U, O), no existence of a means 
for tiansport (U, 3), lessci use of acioplaiies (U, 2) , no tiansport (U, O) ; 
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no need of aeroplanes (U, 1) ; useless aeroplanes (U, 2) ; all means foi 
tianspoit to become useless (U, O) ; less need of aeroplanes (U, 3) ; no 
existence of aeroplanes (U, 4) ; less need of vehicles (U, 1) ; decrease tn 
number of means for transport (U, 4) ; no need of cars (U, 4) , no need of 
nkshaw (U, 4) , no use of helicopters (U, 4) ; no use of cycles (U, 4) ; no 
use of scooters (U, O) ; no use of cars (U, O) , no use of tiains (U, O) , 
no use of buses (U, O) , no problem of transport (U, 4) ; man to serve as 
a new means of transport (U, 4) 


ITEM (6) Beaker, 

Categories ’ 

A For measurement 
B For optical experiments 
C In pressure based experiments 
D In boding oi cooling substances 
E. In electiicity based experiments 
F To replace other instruments or apparatus 
G As a container 
H In physiological expel iments 
I In dissections 

J In morphological studies 
K In trans''er of substances 

L In gaming knowledge about physical propci ties 
M In the preparation of solutions 
N In chemical analysis 
O In the preparation of substances 
P In making models 
Q In construction of apparatus, etc 
R In density based experiments 
S In sound based experiments 

Responses • 

To measure liquids (A, O) ; to find out diameter of beakci with 
the help of vernier (A, O) , to find out the depth of beaker with the help 
of vernier (A, O) ; to know the quantity of a substance (A, 4); to find out 
the width of glass with the help of screw guage (A, 1), to find out its 
curvature with the help of spherometer (A, 4) ; in doing experiments coe' 
cerned with refraction (B, 4) ; in finding out refractive index of water 
(B, 3) , m finding out the refractive index of glass (B, 3) ; in the demons- 
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,tratiofl of refraction (B, 3) ; in finding out the refractive index of water 
.etc with the help of travelling microsope (B. O) , in finding out the refrac¬ 
tive, ipdex of a liquid (B. O); m the demonstration of tyndall efifect 
(B,. 4) , to peiforni experiments concerned with light (B, 4) ; to let pupils 
.experience atmospheric lesistance (C, 4) , to cieate centrifugal force (C, 4) , 
m measuring piessurc (C, 4) , in the veiification of Pascal s law (C, 4) , in 
heating up a liquid (D, O), m providing heat to substances (D, O) , in 
boiling liquids (D, 2) ; in boilng organic liquids (D, 4) , as a water-bath 
(D, 4); m making cells (E, 3) , in electric circuits (E, 4) ; in electrolysis 
(E, 1) ; m electiophiting (E, 4) ; m place of measuring cylinder (F, 4) , 
in place of test-tube (F, O), to replace a bottle (F, 2) , to replace tank 
in an aquai luin (F, 4), in place of flask (F, O) ; to replace gas jar 
(F, 4), in planting (O, O) , m the watering of plants (G, 3) ; to keep 
plants in it (G. O), m preserving animats <G, 4), in keeping sprit or alcohol 
in It fG, O) ; in containing medicines (G, 4) , in stoiing piths (G, 4) , in 
keeping fungi (G, 4) , in keeping unicellulai animals (G, 4) , in keeping 
algae (G, 4) , m keeping Amoeba, Paiamecuiin (G, O) , m keeping multi- 
cellulai animals (G, 4), m keeping vegetation (G, 3) , in keeping typical 
representative oigamsms (G, 3), m containing soil (G, 4) , in collecting 
frogs (G, 4), in the collection of scoipions (G, 4) ; in keeping water in it 
(G, O), in keeping chemical substances (G, O) , in keeping acids (G, O) , 
in keeping alkali (G, 3); in containing waste products pioduced during 
some experiments (G, 4) ; as a containei (G, O) , in giving medicines to 
patients (G, 4) , m keeping a substance (G, O) , in storing water (G, O) ; 
in keeping chiorofoim (G, 4); in keeping chemical compounds (G, 2) , 
in keeping liquids (G, O) . in keeping solutions (G, O) , in collecting 
flowers of various types (G, 4) , in keeping gas (G, O) , in keeping fishes 
(G, 4) , in keeping sections (G, 4) , m keeping test tubes in it (G, 4) ; in 
keeping funnel (G, 4), in determining whethei oxygen is produced during 
photosynthesis (G, O) , in the culture of various animals (G, 4) ; m the 
artificial development of plants (G, 4) , in clotting of blood (G, 4) ; m the 
germination of seeds fG, 3); in the experiment to show plasmolysis (G, 4) ; 
to demonstrate osmosis (G, 1) ; to demonstrate icspiration in plants 
(G, 4), to dcmonstiatc suction piessure (G, 4) ; to peiform an experi¬ 
ment to show transpiration {G, 2), to show root pressuie (G, 4) ; to 
observe metamorphosis in animals (G, 4) , to obsetve repioduction in an 
animal (G, 4) ; to find out the rate of growth in a plant (G, 1) ; to demons¬ 
trate liberation of caibon-di-oxide during respiration (G, 4) , to perfoim 
iodine lest foi starch (G, 4) . to demonstrate conditions necessary for the 
germination of seeds (G, 4) , to establish the need of oxygen foi lespiration 
(G. 4) , to study germination (G, 3), m washing frog etc. (I, 3) ; to keep 
^ater during dissection (G, Ij, to’ make a fiog unconscious by keeping it in 
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a beaker containing cbloiofoim (G, 3) , to study the morphology of plants 
(J, 3), to show living ammals (J, 4) , in the tiansfci of substances (K, 0) , 
in pouimg liquids (K, O) , in the tiansfer of acids or alkali from one vessel 
to the other (K, 0) , in gaming knowledge about the coloui of a solution 
(L, O) ; to know physical pioperties of something (L, 1), m seeing inigia- 
tion of ions (L, 4); to make solutions of chemical substances (M, O) , in 
filtration (M, O) , m tbe preparation of mixtures (M, O) ; m dissolving 
a precipitate (M, O) , m titiation (N, O) , m the chemical analysis of a 
mixture (N, O) ; m finding out the normality or viscosity of a liquid 
(N, 4) ; to find out the melting point (N, 4) ; to find out the equivalent 
weight (N, 4) , to know solubility of a substance (N, 4) ; to deteimine 
boiling point of a liquid (N, 4); to test uime (N, 4), to study the pro¬ 
perties of a gas (N, 4) ; in piecipitation (N, 4) , ni testing acid oi alkali 
(N, 4), m the removal of interfering radicals (N, 4), in the prepaiation 
of gases (O, O) ; in collecting a gas (O, O), m the preparation of chemical 
compounds (O, O) ; in cooling a substance (D, 4) , m heating chemicals 
(O, 3), m the piepaiation of Sodium Caibonate-Extract (0, 4), m prepai- 
mg Sodium-Extract (O, O) , m diluting a definite quantity of acid (O, I) ; 
in enlaigmg a crystal (O, 4); m making chemical gardens (0, 4), in making 
pastes (O, 4) , m removing impurities (O, 3) , in the distillation of watei 
(O, 4), in making a solution concentrated (0,4) , in passing some gas into 
a solution (O, 1) ; in the preparation of aquaiegia (O, 1) ; in the puiifi- 
cation of substances (O, 4) ; m making models (P, 1) , m making thermo¬ 
meter (Q, 3) ; m making Lechlanche Cell (Q, 4) , in making an aquarium 
(Q.4) ; m the verification of Archemediz principle (R, O) , m finding out 
the density of a substance (R, 4); in finding out the volume (R, O) ; m 
determining the lelative density (R, O) , in expeiiments to show lesonaiice 
(S, O) 

ITEM (7) Wax, 

Categories . 

A. In Organic Chemistry 
B In preparation of substances 
C. In making apparatus an tight 
D In demonstiating a phenomena 

E In optical experiments 
F In piotection and pieservation 
G In heat experiments 
H For closing holes 

I. For replacing certain substances and apparatus 
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J. For making models 

K. In dissections 

L In construction of apparatus 
M In testing hypotheses 
"N As a fixei 

Responses ■ 

In medicines (A, O), in organic chemistry (A, O) , m getting 
carbon from wax smoke (B, 4) ; in making colours (B, 01, in burning 
(B, O) , in making candles (B, O) ; in making points on something (B, 4) , 
in making wax rods (B, 4), in closing the mouth of an air-tight tube 
(C 3) , for making apparatus air-tight (C, 1) , on the mouth of collection 
tubes or jars (C, 4) ; for making bottles water-proof (C, 4) , in apparatus 
foi making oxygen gas (C, O) . in demonstrating physical change (D, 4) , 
m demonstrating chemical change (D, 4) , in providing additional strength 
to <i thread (D, 1) , in finding out the resolving power of a lens (E, 4) ; in 
obtaining light (E, O) , m preserving materials for a long time (F, 2) ; for 
safety (F, 4), in rubbing over something (F, 0) , for keeping marks pro¬ 
tected from the effects of water (F, 3), for touching electrical appliances 
(F, 4), in keeping paper free from the effects of water (F, 2) , in finding 
out the effect of heat (G, 4) ; to prove laws of cooling (G, 4) ; in closing 
holes m a ship (H, 4) , for closing holes (H, 2) , in place of spilt lamp 
(I, 4) , for pasting (I, O) ; in place of cork for closing bottles (I, 4) , m 
leplacing glass (I, 4) , m place of weight in some experiments (I, 4) , in 
making models (J, O) , m making blocks (J, 2) , for carving (J, 4) ; in 
making various designs (J, 3) , m obtaining impressions of solid things 
(J, 3) , lu making artificial hands (L, 4) , m making artificial legs (L, 4) , 
m embalming (J, 3) , m testing effects of no cutaneous respiration (M, 4) , 
in coating skeleton (M, 4) , in coating oesophagus (M, 4) , in making 
tempoiary joints (N, 4) , m fixing broken material (N, 2) , m making wax 
pencils (I, 4), m making models of machines (J, 4) , m making lecords 
(1, 3), in making paper weights (J, 3) ; in sealing bottles (H, 3). 

ITEM {B) IValci, 

Categories 

A In prepaiation of solutions 
B lu electiolytic dissociation 
C in prepaiation of substances 
n In ehetnical anilysis 



OONSTBUOXIOK AND SaTANDABDIaATXON OV TBSTS Off SOIHNTlfflO CBBATIVITU ' 71 


F. In finding out the fieezing point 

G. In finding out the melting point 
H In purification 

I In demonstiation 
J In producing pressuic 
K. In replacing substances 
L In checking solubility of substances 
M In electricity based experiments 
N Foi optical use 
O Foi finding out the density 
P In secuung energy 
Q For controlling terapciatuic 
R In heat based experiments 
S In sound based experiments 
T In making models 
U In making apparatus 

V For observing organisms 
W, For washing 

X In physiology of plants, animals, etc oigaiiisms 

Y For real mg of organisms 
Z In dissection of organisms 

Responses 


In diluting acids (A, 1) , in piepaiing .alkali (A, 4) , as a solvent 
for inorganic compounds (A, 3) , in making solutions (A, O) , in making 
mixtures (A, 4) , in decreasing the concentration of a liquid (A, O) , as a 
solvent (A, 3) , in dissolving solids (A, 4) , in electrolytic dissociation 
(B, O) , m the preparation of gases (C, 2) , in collecting gases (C, 3) , in 
making injections of distilled watei (C, 2) , in obtaining hydrogen gas 
(C, 2) , in obtaining oxygen gas (C, O) , in making ice (C, 2) , in making 
steam (C, 3) , in making medicines (C, 4) , in chemical reactions (D, 4) , 
in cleaning test tubes (D, 3) , in testing of salts (D, 4) , m cleaning labora¬ 
tory apparatuses (D, 3) , in chemical anaylsis (D, 3), m preparing acids 
(A, 3) , m finding out the melting point (G, 4) , in finding out the freezing 
point (F, 4) , in obtaining puic watei (H, 3) , in showing properties of 
liquids (I, 4) ; in demonstrating lefraction (I, 3}; for finding out whether 
two points are at the same level (I, 4), m showing the process of absorp¬ 
tion of water by plants (I, 3) , to produce hydraulic piessurc (J, 3) , as a 
mirioi (K, 4) , in place of petrol m vehicles (K, 3) ; for checking solubility 
of substances (1,, 4), for generating electricity (M, O) ; in finding out 
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lefractive index fN, 1) ; in finding out lelative density (O, 3t , m findin 
out density of a substance (O, 4) , m obtaining energy (P, 4) , in coolin 
an engine (Q, 4) , for cooling things (Q, 3) , in finding out latent heat 
(R 4) 1 for increasing the length of metals (R, 4) , in finding out the co¬ 
efficient of linear expansion (R, 4) , in finding out the specific heat of a 
substance (R, 4) , in finding out the fiequcncy of a tuning fork (S, 4), 
for obtaining solid bottle shape ice (T, 4), for constructing hydro-operated 
jets (U, 4), for studying aquatic animals (V, 4) ; for studying aquatic 
plants (V, 4) , in preparation of food by plants (X, i) , for washing slides 
(W, 4) : foi washing the unwanted soil away (W, 4), foi washing objects 
(W, 0; , for washing vaiious appaiatus (W, 1), foi dunking water by 
oiganisms (X, 4); for respuation (X, 3) , in geunmation of seeds (X, 4) ; 
in the giowth of plants (X, 3) in expeiiments concerned with photosynthesis 
(X, 4), in tianspiration (X, 1), in various life activities of plants (X, 4) , 
for irrigation (X, O) , for keeping fishes alive (X, 4) ; foi lespiration in 
aquatic animals {X, 3) , in digestion of food (X, 2) ; for the life of human 
beings (X, 0) , for the life of aquatic plants (X, 4) ; for the life of teires- 
tnal animals (X, 2) ; for the life of organisms (X, O), foi photosynthesis 
(X, 0), in experiments peitamuig to lespiiation (X, 4); in inhaling medi¬ 
cines (Y, 4), in gaidening (Y, 3) , in reaung fishes fY, 4) , in tray while 
dissecting frog etc (Z, 4) , in dissecting frog (Z, 4) , in dissecting eaith- 
worm (Z, 4) , in disseotng animals (Z, 4) 

ITEM {9) Needle, 

Categories . 

A. Mcasuicineat 
B Chemical analysis 

C. Preparation of solutions 

D. Attaching two things 
E Replace something 

F Optical experiments 
G Magnetism experiments 
H Removal of dust 
I Sound experiments 
I, Collection of oigamsras, etc 
K Obtaining ciystals 
L. Demonstrations 

M As conductors of heat and clecliicity 
N Dissection of animals 
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O. Puncturing and protection 

P. Animal behaviours 

Q. Teasing tissues 

R. Physiological experiments 

S. Making instruments or apparatus 

T. Making slides 

U. Making models 

V. Density experiments 

Responses : 

In finding out diameter with the help of screw guage (A, O) , in 
balancing the physical or chemical balance (A, J) ; in flame test (B, O) ; 
in Borax-Bead test (B, O) ; m dissolving solutes (C, 4) ; m keeping two 
things combined together (D, 4) , in keeping broken limbs near each other 
(D, 4), in place of pin in optical expeiiments (E, 2) ; as board pm (E, 2) , 
in place of weights in various experiments (E, 4) ; in place of nails for 
hanging a pendulum (E, 4) ; m place of pin (E, Oj ; as a pendulum 
(E, 4); as pointer (E, 2); in knowing the height of solution in a vessel 
(A, 4); as a stirrer (E, 4) ; m place of needle (B. O), as a tooth prick 
(E, 4), in-,obtainmg crystals (K, 2); in finding out the .focal length of a 
lens (F, O) ; in finding out the refractive index of water (F, 2) , in finding 
out the refractive index of glass (F, 2), to determine focus of mirror 
(E, 2) , m making various types of images (F, 3) ; m performing optical 
experiments (F, O) ; in finding out the refractive index of any liquid 
(except water) (F, 4) ; in performing an experiment to show reflection 
of light (F, O) ; in performing experiments with the help of magnets 
(G, O); to determine whether the given thing is a magnet (G, 4) ; to 
draw magnetic lines of force (G, 4) ; m making magnet (G, 3) ; to 
determine magnetic field (G, O) ; to determine directions (N, S, E, W, etc.) 
(G, O); to determine neutral point (G, 4) ; m removing dust etc. from 
the holes iu scieutifle apparatus (H, 3) ; m taking out the dust etc of a 
narrow tube (H, 3) ; in removing a cork from some container in the 
laboratory (H, 4) ; m gramophone (I, 4) ; m fixation of beetles (or other 
insects) on board (J, 4), in catching fishes (J 4) ; to lift animal parts 
(J, 3) ; to lift microscopic animals (J, 4) , surface tension (L, O) ; deflection 
(L, 4); conduction (L, 4) ; refraction (L, 2) , reflection (L, 2) expan¬ 
sion of metals on heating (L, 4) ; reflex action (L, O) ; preparation of a 
slide of pollen grains (L, 3) , Newton’s laws of motion (L, 4) ; rusting 
(L, 4) ; irritability (L, 4); removing air bubbles (L, 4) ; structure of seed 
(L, 4); as a good conductor of electricity (M, 4) ; in conducting heat 
(M, 4); to pa^s eldctricity somdffelag (M, 4); in dissectihi frdg (Nj 
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in operation (N, 0) ; in flag labelling (N, 0) ; in stitching skin (N, O) ; 
in dissecting cockroach (N, 4); in dissecting earthworm (N, 3) ; in fixing 
frog’s legs (N, 0) ; in pinning up the skin (N, O) ; in the dissection of 
animals (N, O) ; in opening the buccal cavity (N, 4) ; in injecting some 
medicine (O, 0) ; in vaccination (O, 1); to insert into the skin of 
animals (0, 3i; to take out the blood of animals (O, O); to get rid off 
foreign substances (O, O); to insert into the skin of human beings (O, t) ; 
in making a hole in boiis (O, 3) , in transfusion of blood (O, O) ; in 
making a hole in lungs (0, 4) ; in making a hole m some pith (O, 4) ; m 
taking out medicine from a container (O, O) ; to puncture the diaphragm 
(O, 4') ; to observe irritability (P, O) ; to observe reflex action (P, O) ; m 
killing animals (P, 4); to determine whether an animal is alive or 
not fP, 4); in making narrow tubular structures clear (Q, 4), m making 
various organs of the dissected animals chat (Q, 1) , m dissecting out 
nerve ring, for ovary, etc) of earthworm (Q. A); to make the nerves 
clear tQ. 4); to rupture the anthers (Q. 2), to take out the muscles 
fO, O) : to make blood vessels clearly visible (Q, 0) m taking out a cell 
CQi 4) j in separating stomata fQ, 4); m removing a thin covering (Q, 4) • 
in teasing tissues (Q, 0); in taking out the endosperm of a seed (Q, O); 
in separating various floral parts (Q, 4), in destroying brain (Q 4) • m 
separadng various fibres (Q. 4); m separating many filaments ’ of 
algae fQ 2) in making a cavity m-de the pith (Q, 4). in separating 
the fungal hyphae (Q, 4) ; in making the frog unconscious (R, O) • to see 
the effect of injury to cardiac muscles (R, 4); m pithing (R, 3) ; in mkmg 

wafTw* 7 in galvanometer/stop- 

watch/ammeter/voltmeter/magnetomcter (S, 2), m making slide fT O) 

m removing air hubbies (T, 3); putting cover-slip over the slide (T 01 

in pufting a small secion on a slide (T, 4), in hfi.ng outer surface of 

onion scale leaves while making a slide of onion cells (T, 4) : in makinn 

(U.4),to show thorns 111 
model (U, 4); to show pedicel of a flower m a model (U, 4) to find 
out relative density (V, 4). ^ , ro nnd 


/TRA/ 10 Model showing reflex action, 
Categories : 


A Material in construction 
B. Use of machines 
C Use of magnetic devices 
r>. ,Use of electrical device 
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E. Change of colour and form 

F. Emphasis on action 

G. Multiplication 

H Setting in vitro or in vivo 

J Anatomical changes 

K. Rearrangements 

L. Substitution 

M. Magnification 

N. Addition 

Responses : 

Glass plate (A, 3) ; wood (A, O) ; gramophone record (\, 4) , plastic 
(A, O) ; cloth (A, 1) , plaster of pans (A, O) ; tin (A, 3) ; meral (A, 2) ; 
bamboo (A, 4), theimocol (A, 3) ; clay (A, 3); muscles of magnet (G, O) ; 
skin of iron (A, O) ; use of machine to show action (B, 4) ; skin of magnet 
(C, 4); use of magnets (C, 3) ; passing electricity through the model (D, O) ; 
use of an electromagnet (D, 3); switch m place of skin (D, 3) ; aval labi¬ 
lity of light (D, 4) , electric motor to show action of muscles (D, 4) , 
use of generator to pass electricty (D, 4) ;use of bulbs (D, 2) ; nerves of 
Nichrome wire (D, O); use of a battery (D, 4); use of a cathode near 
the skm (D, 4); use of electrolytes (D, 4); use of good conductors of 
electricity foi muscles (D, 4) , skm of green colour (E, 4); changed colour 
of skin (E, 4) ; skin of pink colour (E, 4), muscles of dark red colour (E, 4) ; 
coloured body parts (E, 3) ; different colour of skin and muscles (E, O) , 
spinal cord of red colour (E, 4); skin of natural shape (E, 4) ; dynamic 
model (F, 4) , use of chemicals to show action (F, 4) ; mobile muscles 
(F, O) ; show the reflex action inside a frog (H, 1) , use of animal m place 
of card board (H, 3) ; keeping a membrane between white matter and 
grey matter (J, 4) , use jelly like substances for showing white/grey matter 
(J, 4) , organs capab'“ of being detached (K., 4) , use of frog’s skin for 
skin (L, 4) ; motor nerves of wire (L, 4) ; sensory nerves of a buneh of 
wires (L, 4), use of key at the place where pin was to be inserted inside 
the body (L, 4) ; use of rubber tubes in place of muscles (L, 4) ; use of 
copper wires m place of muscles (L, 3); use of wires m place of muscles 
(L, 2); spherical ring of metal in place of spinal cord (L, 4) ; metal 
plate m place of skm (L, 4), spinal cord of goat’s urinary bladder (L, 4) ; 
use of natural muscles (L, 2), use of real skm (L, 4); use of bulb in place 
of muscle (L, 3); muscles replaced by a group of plastic tubes (L, 4) ; 
nerves of a magnet (L, 4) ; nerves replaced by electric wires (L, 3) ; use 
of capillary tubes with water and bubbles in place of muscles (L, 4) , skin 
replaced by a tube (L, 4) , nerves replaced by a wire (L, 1) ; nerves of 
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capillary tube (L, 1); muscle replaced by a soft iron piece (L, O) ; 
nerves of glass tube (L, 4); skin of Allumiiiium foil (L, 4) , use of leather 
in place of skm (L, 4) , nerves replaced by silk thread (L, 4); larger 
Size of muscles (M, 2) ; thick skm (M, 4) ; enclosing wires representing 
motor or sensory nerve fibres in a glass tube (N, 4); adding a magnet to 
the muscles (N, 2). 

ITEM (11). Model of parrot. 

Categories : 

A. Material m construction 

B. Use of mechanical devices 

C. Use of magnet 

D. Use of electrical devices 

E. Use of optical devices 

F. Change of colour and form 

G. Emphasis on action 

H Multiplication 

I. Ecological niche 

J. Use of chemicals 

K. Morphological changes 

L. Anatomical changes 

M. Rearrangements 

N. Substitution 

O. Subtraction 

P. Addition 

Q. Magnification/shortening 

Responses ‘ 

Plastic instead of clay (A, O) , iron in place of clay (A, O) ; glass 
instead of clay (A 2) ; sponge instead of clay (A, 4) , thermocol instead of 
clay (A, 4); wood in place of clay (A, 2); brass in place of clay (A, 4); metal 
in place of clay (A, 0), cement in place of clay (A, O) ; steel instead of clay 
(A, 2), gold instead of clay (A, 4); rubber in place of clay (A, 4); plaster 
of pans in place of clay (A, 3) ; coloured paper in place of clay (A, 4) ; 
wax instead of clay (A, 4) , cotton fibres instead of clay (A, 4) , internal 
organs of metal (A, 4) ; internal organs of magnet (A, 4); internal skeleton 
of plastic (A, 4), wings of iron (A, 3) wings of tm (A, 3) ; wings of plastic 
(A, 3) . wings of rubber (A, 4) .jbeak of plastic (A, 4) ; tail of cotton fibres 
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(A, 4) ; legs of lac (A, 4); wings of a metal plate of less weight (A, 4) ; beak 
of cloth (A, 4) ; eyes of carbon (A, 4); tail of electric wire (A, 4) ; claws 
of metal (A, 4) ; wings of leaves (A, 4), bones of wood (A, 4) ; wings of 
cotton fibres (A, 4) ; beak of glass, (A, 3) ; claws of magnet (A, 4) ; beak of 
magnet (A, 4) ; legs of iron (A, 4) , skin of green coloured shaneel cloth 
(A, 4) ; legs of Tungston wires (A, 4) ; legs of metallic wires (A, 4); claws 
of thick wires (A, 4) ; claws of rubber (A, 4) ; legs of wood (A, 4) ; neck of 
magnet (A, 4) ; attaching wheels to the legs (B, O) , using a machine to 
make it capable of taking a flight (B, 4) ; using a machine to make it able 
to walk (B, O) , use a lever system to make its legs movable (B, 4) ; use a 
machine to enable it to speak (B, 4), use of a magnet (C, O) ; use of electro¬ 
magnet (O, 4) ; use of electric bell (D, 2), use of electric cell, (D, O); passing 
of electricity inside the pariot (D, O) ; making an electric circuit inside the 
parrot (D, 4); use of electric discharge to show eyes, (D, 4); eyes of lenses 
(E, 4) ; use of camera (E, 4) ; eyes of mirror (E, 4) ; stretched wings (F, O) ; 

beak of red colour (F, 3J , m the situation of eating fruits (F, 3) , in the 

posture of flying (F, O) ; use of natural colour (F, O) , capable of taking 
food (G, 4) , mouth capable of opening and closing (G, 4) , movable legs 
(G, 4) , movable eyes (G, 4), movable beak (G, Oj; movable eyes (G, O), 
tongue capable of being protruded (G, 4), capable to perch at the branch of 
a tree fG, 2); to make it capable of flying (G, 0) , to enable it to produce 
the typical parrot like voice (G, O) , to make it capable of walking (G, O) ; 
to make it capable of laying eggs (G, 4); capable to reproduce (G, 4) ; able 
to respire (G, 4) , able to jump (G, 4) , many parrots (H, 4) , two parrots 
(H, 4) , kept inside the"cage (S, 4), sitting at the nest (I, 4) ; sitting at an 
iron rod (I, 4) ; sitting at a gieen twig (I, 1) ; straight head (K, 4) 
keep a fruit m its beak (I, O) , putting arsenic or copper sulphate 
inside its body (J, 4); filhug a gas inside it (J, 4) ; using petrol 
inside the body (J, 4) ; make its legs clear with respect to various 
structural details (K, 3), clearly visible retrices (K, 4) ; claws 
adapted for burrowing (K, 4) , make tongue inside the mouth (K, 4) , 

make all organs visible (K, 4) straight beak (K, O) , opened beak (K, 3) ; 

make web in between the claws (K, 3) ; use of bulbs to show various parts 
of the animal (K, 4), to make internal structures visible from outside (L, O); 
mteinal skeleton visible fiom outside (L, 4) , hollow bones (L, 2) ; visible 
bram (L, 4) , using tubes, wires and paper to show circulatory system 
(L, 4) , take out ovary (L, 4) , take out testis (L, 4) ; visible four chambered 
heart (L, 4) , oigans capable of being detached (M, O) ; organs capable 
of being rearranged (M, O) ; use of living parrot (N, 2) , use of real wings 
(N, 2); use of artificial wings (N, 2) ; using pearl in place of eye (N, O) ; 
using coloured glass instead of eyes ^(N, O) , using stuff/cotton or some 
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chemical substance m place of internal organs (N, 4), using a marble piece 
in place of head (N, 4) , using capillary tubes m place of legs (N, 4) ;substi- 
tution of innermost clay within the body by various organs (N, 2) ; using 
photo electiic cell in place of eyes (N, 4), using a lens m place of eyes (N, 4), 
replacing beak by a piece of carrot (N, 4) ; replacing eyes by bulb/diamond/ 
prism (N, 4) ; using diamonds in place of ins (N, 4) , using electric coil in 
place of heart (N, 4), using wires in place of muscles (N, 4) ; replacing bones 
by metal tubes (N, 4); using wires for nerves (N, 3); using red solution m 
place of blood (N, 4) , using thick wire in place of legs (N, 4) ; substituting 
muscles by spring (N, 4) ; hollow body (O, 2) ; subtraction of beak/legs/ 
eyes (D, 3 ); subtraction of wings (D, O) , joining internal organs with 
tubes made of plastic (P, 3), adding chain to the ventral surface of the 
body (P, 3) ; using a string to hang it (P, 4) , use of parachute (P, 4) ; 
use of jet (P, 3), use of a transmitter (P, 4), use of engine (P, 3); use of a 
tape recorder (P, 4); adding spring to the beak (P, 4) ; use of a wooden 
stand (P, 4), using spring inside the neck or beak (P, O) ; adding pinna to 
the body (P, 4); using a membrane ovei its eyes (P, 4) , using bones inside 
the claws (P, 4), use of radium m eyes (P, 4), adding spring to the lower 
surface of legs (P, O), add forehmbs to tlie body (P, 4 ); using the skin of a 
real parrot over the outer surface of the parrot (P, 4) , using a propellar 
(P, 4), use of a speaker inside the mouth (P, 4); putting Zme oxide over the 
beak (P, 4) ; putting telescope into the eyes (P, 4) ; increasing its length 
(Q, O) ; increasing the length of legs (Q, B) ; increasing the tail (Q, 2) ; 
enlarging the eyes (Q, 2) , increasing the size of wings (Q 2 ); lengthening of 
neck (Q, 0); increase in its size (Q, O) , shortening of beak (Q, 4) , shorten 
the neck (0, 4); shorten the claws (Q, 4) , shorten the legs (Q, 3). 

/r£M (12, 13 and 14) 

These items were designed to measure inquisitiveness only and no 
separate scoring keys have been prepared for them. The total number of 
relevant, complete, not easily answerable with the help of the given picture, 
and unambiguous question-responses.gives the inquisitiveness score for vari¬ 
ous test Items 

/T£Af (15) : Reasons for the-external structures as visible in the abnormal 
man. 


Categories . 

A. Nutrition 
B Physiological effects 
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C. Genetics and reproduction 

D Habits 

E Environment and adaptation 

F Growth and development 

G. Diseases 

H. Transplantation 

I. Defective organs 

J. Accidents 

K. Effect of toxic substances 
Responses . 

Deficiency of vitamins (A, 0), deficiency of nutrients (A, O), defici¬ 
ency of proteins (A, O), deficiency of Calcium (A, O); Iron deficiency (A, 3); 
deficiency of carbohydrates (A, O); inadequate intake of essential nutrients 
(A, 0), lack of essential nutuents in mother’s diet during piegnancy (A, 4) ; 
effect of harmones (B, O) ; improper circulation of various organs within 
the body (8, 4) , moie use of brain in many generations (B, 4) defective 
digestive system (B, 4) , defective circulatory system (B, 4); defective respira¬ 
tory system (B, 4) , no functioning of various glands (B, 4) ; no occurrence 
of life activities (B, 3), deficiency of thyroxine hormone (B, 4) , improper 
digestion of food (B, 4), effect of enzymes (B, 4) ; oxygen debt (B, 4); 
improper circulation of growth harmone (B, 4) ; mutation (C, 0); heredity 
(C, 0); acquired characteristics (C, O) ; chromosomal aberration (C, O) , 
fertilization of gametes from frog’s and man’s generative cells (C, 3); 
hybridization (C, O) , rapid rate of cell division (C, 4) , origin of new 
species (C, 4) ; incomplete meiosis (C, 4); changed genetic code (C, 4); less 
use of lower organs (D, O) pmore use of visual organs (D, O) , -more use of 
auditory organs (D,0), less use of legs in walking (D, O) ; more use of right 
hand (D, 2), more use of one ear (D, 4) ; moie use of one feet (D, 4) ; 
no use of left hand for a long time (O, 2) , no use of legs for a long tune 
(O, 0) , no use of eye lids (O, 4) , no use of thorax (D, 2), more use of 
mouth (D, 3) ; no use of fingers of hind legs for many generations (D, 4) , 
more use of larger structures (D, O), no use of hairs (D, 4) ; u'e of shoes 
(D, 4); less use of hands (D, 0) ; aquatic habitat (E, 4) , effect of environ¬ 
ment (E, 0); adaptation to the environment (E, O) ; effect of cosmic rays 
(E, 4); effects of electro-magnetic radiations (E, 4) ; reduced alimentary 
canal (F, 4) , no opportunity for development, (F, O) ; more development 
of brain (F, 1) ; less development of legs (F, O); less development of hands 
(F, 0); abnormal development of bones (F,’4) ; more developed facial 
structures {F, 4) ; more development of active organs (F, 4) , less develop¬ 
ment of inactive organs (Fj 4); mdre devedop^ eyds (F, O), mote devfelc^4 
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nose/ear (F, 4), absence of bones in legs (F, 4) ; less development of muscles 
(F, 2); improper development of thorax (F, O) ; a disease (G, O) ; paralysis 
of lower body (G, O); paralysed legs (G, O); hands affected by polio 
(G, O) ; suffering from ncketts (G, O) ; swollen face (G, 2), Anemia (G, 4) ; 
after effects of bacterial infection (G, 4) ; elephant’s ears (H, O) ; thorax 
of a baby (H, 4) ; hands of a rat (H, 4), fingers of frog (H, 4) ; thorax 
of frog (H, 4) ; thorax of animal (H,4j; defective liver (I, 4) ; abnormal 
functioning of some glands (I, O) , abnormal functioning of the pituitary 
(I, 2); inactivated thyroid gland (I, 4) ; more accidents in childhood (J, O) ; 
burning of eye [brows, (J, 4); head haemorrhage (J, 4 ); after-effects of 
some accident (J, 4) ; disappearance of fingers in some accident fJ, 4) , 
after-affects of some accident during pregnancy (J, 4) , medicines used by 
mothertduring pregnancy (K, 2), effects of some poisonous substance (K,0) , 
stinging by honey bee (K, O), use of injurious medicine (K, 4). 

7T£M (16) . Causes for the survival of the abnormal man after inhaling a 
capsule containing mixture of poisonous substances like Copper 
sulphate, acid, and Aisemc etc 


Categories • 

A Physiology 

B. Chemical reactions 

C. Material used in the construction of the capsule 

D. Immunity 

E Presence of antidotes 

F. Anatomical factors 

G Impurity of poisonous substances 

H Quantity of poisons 
Responses 

Different process of digestion (A, 3) ; lack of enzymes (A, 4), no dis 
solving of capsule (A, 0); improper digestion (A, O); no assimilation of dig¬ 
ested food (A 4), no digestion (A, O), no physiological activities (A, 2); less 
power of absorption through intestine (A, 3) , acid contained in the capsule 
may be hydiochloric acid which has been used in digestion (A, 4) ; no 
action of digestive juices on the capsule (A, O); no reaching of poisonous 
substance m bJood cnculation (A, 2); no circulation of blood in the digestive 
system (A, 4); no effect on brain'tiJl now (A, 4) ; failure of poisonous sub¬ 
stances to pioduce their effects till now (A, O); capacity of the man to digest 
th&poisoadvs substance's (A, O), vdiuiting (A,'0); nb reachin'g of poisonbtis 
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substances to the alimentary canal (A, O) ; absence of blood lA, 4) ; inhibi¬ 
tion of growth (A, 4) ; occurrence of some morphological changes (A, 4) ; 
disposal of the capsule from the body (A, O) ; keeping the capsule to be 
inhaled in a thing which cannot be digested (A,4) ; neutralization of poison¬ 
ous substances (B, O); formation of harmless pioducts through physiological 
reactions (B, 3) , formation of harmless substances as a result of reactions 
among the poisonous substances (B, 0) , capsule made of rubber (C, 4); 
capsule of a hard metal (C, 4) ; capsule of cuticle (C, 4): capsule of a sub¬ 
stance that cannot be dissolved (C, O); capsule of some metal (C, 41; capsule 
of iron (C, 4) ; capacity of the man to take poisonous substances (D, O ); 
ability of man to protect himself from poison (D, O); has tissues which 
are resistant to high acidity (D, 4) ; not sensitive alimentary canal (D, 4) ; 
inability of the poisonous substance to affect man (D, 0) , presence of 
antidotes in the body (E, O) ; use of anti-poison drugs before (or after) 
the intake of the capsule (E, O) ; presence of anti-poison substances inside 
the capsule (E, 4) , presence of special enzymes to make the poisonous 
substance ineffective (E, 4); undeveloped internal organs (F,3), absence of all 
internal organs m the body (F, 2) , absence of heart (F, 4) ; absence of 
intestine (F, 3) , absence of blood vessels (F, 4) , absence of digestive system 
(F, 4); less developed digestive system (F, O) ; presence of a special gland 
to secrete antidotes for the poisons (F, 4) ; changes in the digestive system 
(F, 4); short alimentaiy canal (F, 2); different type of protoplasm (F, 4) , 
impurity of poisonous substances (G, O) ; change of capsule (G, 4); 
less quantity of poisons (H, O); very dilute acid (H, 4). 

ITEM (17) • Difference in presence of gramilat structures in pictures meant 
for Items 12 and 13, 

Responses to this item have not been classified and originality weight- 
age to various responses have not been determined. 

ITEM (18) : Causes for the death of larva present on a leaf. 


Categories ■ 

A. Absence of water in the test tube 

B. No absorption of test tube contents 

^ 1 

C Physiological malfunctionipg of plant ^ , 
' D Physiology of the larva 
E. Ecological effect^ 
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F. Relationship with other organisms 

G. Nutrition in larva 

H. Presence of harmful liquid in the test tube 

I Environment m the laboratory 

J. Death of the plant 

K. Falling of some poisonous substance 

L Accident 

M. Morphology of plant 

N. Chemical effect 

Responses ; 

Absence of water in the test tube (A, 3) , consumption of water 
which was in the test tube (A, 4) ; presence of such a fluid m the test tube 
as cannot be absorbed by the plant (B, 4) , dry leaf (C, 3), drying of leaves 
(C, 0); nonavailability of adequate oxygen to the larva for use in respira¬ 
tion (C, O), deficiency of water (C, 2), drying of plant (C. O) ; release of 
carbon-di-oxide from the leaf (C, 4); no photosynthesis (C, 2); inhibition of 
the process of chlorophyll production (C, 4) , yellowing of leaves (C, 4) ; 
feeding on poisonous leaf (D, 4), intake of more carbon-di-oxide by the 
larva (D, 3) ; adverse conditions of the ecological niche (E, 4) , grazing of 
the plant by the goat (E, 4); absorption of all oxygen by the animals (F, 4) ; 
throwing of waste products by goat over the larva (F, 4) ; throwing of waste 
matter by bird on the larva (F, 4), attack of bacteria (F, 4 ); eating of plant 
base by the goat (F, 4) , larva attacked by the bud ( F, 2) , sucking of poi¬ 
sonous plant sap (F, 2) , killed by the bird (F, 2) , killed by the goat (F, 4) , 
injured by the beak of the bird (F, 4); removal of leaves from the plant by 
animals (F, 4), eating of plant leaves by the goat (F, O) , scarcity of the 
food (G, O); availability of less food for the larva (F, 4) ; nonavailability 
of mineral elements for the larva (G, 4), presence of poisonous liquid in 
the test tube (H, O); presence of harmful fluid in the test tube (H, 3) , pol¬ 
luted environment (I, 3); uucongemal conditions for the life of the larva 
(I, 3) ; presence of a harmful gas (I, 3) ; keeping the apparatus m dark 
(I, 3); absence of oxygen (I, 2), excess of carbon-di-oxide (I, 3) , nonavailabi¬ 
lity of light to the plant (I, 1); no sun-liglit foi the plant (I, 1), death of 
the leaf (J, I); death of the plant (J, 4); falling of some poisonous substance 
on the plant (K, 4); attachment of some poisonous substance to the leaf 
surface (K, 4); falling down of larva on the ground (L, 3); absence of green 
leaves (M, 4); presence of such substances in the environment as are capable 
of &Worbitfg fttfiios'phterlc diygteil (N, 4), 
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ITEM (19) : Block designs. 


Categories : 

A. Cell and cell organelles 
B Tissues 

C. Organs 

D. Plant structures 

E. Instruments for dissection 

F. Animals 

G. Plants 

H. Bacteria 

I. Measuring instruments 

J. Virus 

K. General biological equipments 

L. Pointers 

M. Tubes 

N. Chemical symbols 

O. Optical instruments 

P. Electricity based instruments 

Q. Chemical formulae 

R. Physical appartus 

S. Nuclear Physics 

T. Equipments used in Chemistry 


Responses : 

Ribosome (A, 4) , blood cells (A, 4) ; eggs of animals (A, 4); mito¬ 
chondria (A, 4) , plant cell (A, 4) ; nucleus (A,4) ; chromosome (A, 4) ; 
vacuole (A, 4); cell (A, O) ;*cell membrane (A, O): lid cells (A, 4) ; cell wall 
(A, 4) ; DNA (A, 4) , RNA (A, 4) , muscles (B, 4) ; epidermis (B, 4) ; 
nervous tissue (B, 4) ; .contractile vacuole (C, 4) ; food vacuole (C, 4) ; 
zygote (C, 4) ; stomach (C, 4) ; electric organ (C, 4) ; eye (C, 4); tympanum 
(C, 4) , spleen (C, 4), gall bladder (C, 4) ; bones (C, 4) ; heart (C, 4); intes¬ 
tine (C, 4) ; beak (C, 4); blastula (C, 4) ; insect wing (C, 4) ; testis (C, 4) ; 
pinna (C, 4) ; ovary (C, 4) ; mouth parts of an insect (C, 4) ; tail 
(C, 4), liver (C, 4), scales (C, 4); antennae (C, 4), ribs (C, 4), morula (C, 4); 
leg (C, 4) ; kidney (C, 4) , eardrum (C, 4); blood vessel (C, 4) ; ins (C, 4) ; 
pollination tube (D, 4) ; stomata (D, 4) ; spores (D, 4) ; cortex (D, 4), 
petiole (D, 4) ; bud (D, 4) , androeemm (D, 4) root of Brassica (D, 4) ; 
compound leaf (D, 4) ; fruit (D, 4) , ovary of a flower (D, 4); xylem 
(D, 4) , phloem (D, 4) ; gynoecium (D, 4) , flower disc (D, 4) ; cambium 
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(D, 4) ; leaf of moss (D, 4), cone (D, 4); leaf let (D, 4) , sepals (D, 3) ; 
petals of a flower (D, 3) ; florets of a flower of compositae family 
(D, 3) , typical ioot(D, 3) ; sunflower (D. O) ; a typical flower (D, O) , 

stem (D, O); moss capsule (D, 4) ; forcep (E, 4) , razor (E, 4) , scissors 

(E, 4) ; pin (E, 4) ; needle (E, 4); petiidisc (E, 4) ; Ascans (F, 4) ; Amoeba 
(F, 4) ; starfish (F, 4) ; fly fF, 2); fish (F, 4); earthworm (F, O) ; snake 
(F, 4); round worm (F, 4) , tree (G, 2) , Opuntia (G, 2) ; fungus {G, 4) ; 
Cuscuta (G, 4), algae (G, 4) ; a plant (G, O) ; sugarcane (G, 4); 

Uloihrix (G, 4) ; cactus (G, 4) ; spirogyia (G, 4) ; bacteria (H, O) ; 

vernier (1,4) , screw guage (I, 4), thermometer (I, 4); burette-(I, 4) ; 
measuring cylinder (1, 4) , pipette (I, 4) ; scale (I, 4) ; virus (J, 4) ; knife 
(K, 4) , slide (K, 4) ; collection tube (K, 4); aquarium (K, 4) ; dissection 
tray (K, 4) ; specimen jar (K, 4) ; cover slip (K, 4) ; wash bottle (K, 4); 
pointer (L, 4) , tubes (M, 3) , H (N, 2) , O (N, 4) , prism (O. O) ; glass 
plate (O, 2) , telescope (O, 4) ; eye piece of microscope (O, 4) , periscope 
(0, 4), mirror (O, 4), lens (0, 4), plane mirror (O, 4); optical bench (O, 4) ; 
concave lens tO, 4), cell (P, 4), fuse (O, 4) , switch (P, 4) , lamp (P, 4) ; 
key (P, 4) , fan (P, 4); tube light (P. 4); voltmeter (P, 4) , Benzene ring 
(B, 4): Napthalene (Q, 4), (Q. 4), SOal (Q, 4); CO, (Q,4); NH, (Q, 3); 

HaO (Q, 3); HNOa (Q, 3), AgNOg (Qg,), Ig (Q, 2); Ha (Q, 2) H, SO 4 (Q, O); 
a piece of glass (R,0), sprit level (R,4), table of science room (R, 4); simple 
pendulum (R, 1); wooden block (R, 2); a lever (R, 4); magnet (R, 4); reson¬ 
ance tube (R, 4); filter pump (R,4); calorimeter (R,4), siphon (R, 4), pulleys 
(R, 4) ; cylinder (R, 4); drawing board (R, 4); cycle pump (R, 4) ; nucleus 
(S, 4) ; electrons (S, 4); structure of an atom (S, 4) , proton (S, 4), spectrum 
(S, 3) ; rocket (S, 4) , molecule (S, 4) ; jet (S, 4) , passing tube (T, 4) ; 
conical flask (T, O) ; flask (T, 4); beaker (T, O) ; burner (T, O) ; spiit lamp 
(T, 4) ; filter paper (T, 4) ; gas jar (T, 4) ; weight box (T, O) ; woulf bottle 
(T, O), funnel (T, O) , wire gauze (T, O) ; ignition tube (T, 4) , test tube 
stand (T, 2), weight (T, O), burette stand (T,4); test tube (T,0) , sink (T, 4); 
tripod stand (T, 4). 

4.4.2. Scoring 

First of all students’ responses were checked to ensure that no les- 
ponse has been rewritten. At the same time all of the iirelevant, ridi¬ 
culous, incomplete and ambiguous responses were searched for and marked 
with colcured/ink pencil. They were ignored while scoring. Responses of 
all tests except the Tnquisiliveness Test’ were scored for fluency, flexibility 
and originality with the help of above mentioned keys The total number 
of lesp, uses gisen by a student for a particular item indicates his or her 
fluency score. The number of categories to which responses to an item 




CONSTRUCTION AND STANDARDIZATION OF TESTS OF SCIENTIFIC CREATIVITY : 85 

belong gives flexibility score Scores obtained by an individual on 
various items were added together to get a composite score on scientific 
creativity 

4. 4. 3 Peparation of Final Form of TSC 

After being scoied, the answersheets were arranged m an ascending 
order of scientific creativity scoies and twenty answer sheets were selected 
from either ends in ordei to be able to compute t- ratios.t-ratios were not 
calculated for Item no 4, 13, and 17 because the number and variability 
of responses for these test items was less than 40. All other items succeeded 
in eliding 46-124 responses. The t-values aie shown below : 

Table 4.2 t-values for various items of the preliminary form of 
tests of scientific creativity 


SN 

of 

Item 

Mean scientific 
scorescreativity 

Standaid Deviations 

t 

ratio 

Level 
of SIg. 

Upper 

Group 

Lower 

Group 

Upper 

Group 

Lower 

Group 

I. 

13 1 

130 

5,1078 

5.0794 

0 0621 

NS 

2 

18 3 

13.4 

6,3277 

7,8000 

2.1818 

.05 

3 

16 3 

16.5 

6,6491 

7.5928 

0.8862 

NS 

5 

16 4 

8.7 

6.9599 

3.5930 

4.3965 

01 

6 

21.7 

9.1 

10 8816 

3.5623 

4.9213 

01 

7- 

10 7 

7 4 

3.7961 

3.7202 

2.7766 

.01 

8 . 

18.1 

9 3 

8,2879 

5.2924 

4 0020 

.01 

9. 

15,5 

4 8 

6,2968 

4.3772 

6.2398 

.01 

10 . 

164 

4.9 

6.9742 

3 9852 

6 9646 

.01 

11 . 

17,9 

6.8 

1.4697 

5.4185 

8,7415 

.01 

12 , 

52 

40 

1 4597 

1 7321 

2 3627 

.05 

14. 

67 

5,3 

2.3259 

1.7349 

21578 

.05 

15 

18 0 

6 8 

6 7082 

4.8125 

6.0668 

.01 

16. 

10 9 

4.9 

3.4771 

2,7000 

6.0951 

.01 

18. 

12 6 

10.9 

6.3119 

4 0608 

1,0130 

NS 

19. 

23.5 

8.8 

10.1316 

6.4777 

5.4859 

.01 





86 ; EFFECT OF HOME ANt) SCHOOL ENVIRONMENTS ON SCIENTIFIC CREATIVITY 

Observation of table 4.2 shows that thirteen items, 2, 5, 6, 7, 8, 9, 
10, 11, 12, 14, 15, I6and 19 are worth retaining However, items 2 and 
5 were selected for inclusion under ‘Consequences Test’ ; 6 and 9 for 
‘Unusual Uses Test’, 11 for ‘Product Improvement Test’; 12 for ‘Inquisitive¬ 
ness Test, 15 and 16 for ‘Guess Causes Test’ and 19 for ‘Block Design Test’. 
All of these were comparatively more successful than the remaining coun¬ 
terparts in discrimiDating highly creative science students from those with 
low scientific creativity. At the same time, items 7 and 8 were included 
in ‘Unusual Uses Test’, 10 for ‘Product Improvement Test’ , and 14 
for ‘Inquisitivenes Test’ These three tests constituted parallel forms for 
the respective subtests included in the battery to be used for the present 
research. 

4 5. The Battery of Tests to Measure Scientific Creativity 

Thus, the final form of the battery of tests to measure scientific 
creativity consists of six tests, viz. (1) consequences test, (2) unusual uses 
test, (3) product improvement test, (4) inquisitiveness test, (5) guess causes 
test, and (6) block design test Out of these six tests first, second and fifth 
tests have two items each and the maximum time limit for all except the 
block design test is six minutes. The time limit for responding to block 
design test is ten minutes On the whole one student takes about 53-60 
minutes to complete the test 

4.6 Reliability of the tests 

Reliability of a measure is an important concern of every test maker 
Ascertaining reliability requires a scrutiny of the calibration of the instru¬ 
ment or Its internal consistency, as well as its stability as it is used again 
and again. Khatena (1973) has pointed outthat test-retest reliability of a 
creative measure presents seveial problems The multidimensional nature 
of the construct of ‘Scientific Creativity’ and unrepresentative sampling 
of stimuli from an inadequately known universe of stimuli , the unpredi¬ 
ctable imaginative-motivational forces that operate, time interval variable, 
the reactive effects of retesting with the same form of tests to measure 
scientific creativity and the uncertain equivalence of alternative forms of 
the measure are extianeous elements that presented problems to us m 
determining the reliability of our tests of scientific creativity. As a result 
of these problems it was thought that computation of test-retest reliability 
will not be of much use. Howevei, attempts were made to find out 
split half reliability and paiallel form reliability. 
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In order to find out parallel form reliabilities, three parallel forms 
of three tests, viz. unusual uses test, product improvement test and 
inquisitiveness test were administered to thirty one students (including 
fifteen girls) studying in two average schools viz. Government Inter College, 
Mainpuri and Government Girls Inter College, Mainpuri. All of them 
were studying Physics, Chemistry and Biology in the intermediate classes 
Product moment coefficients of correlation were calculated between scores 
obtained by individuals on the actual tests (included m the battery) and 
the comparable parallel forms. This was done separately in case of the 
three tests and the resulting parrallel form reliabilities were .53007 for the 
‘unusual uses test’, .78889 for the ‘product improvement test’, and .54169 
for the ‘inquisitiveness test’. All of them were significant at .01 level. 

‘Split-half reliabilities’ were computed for three tests, viz. .‘conse¬ 
quences test’, ‘unusual uses test’ and ‘guess causes test’. These three tests 
consisted of two items each Each one of them was scored for fluency, 
flexibility and originality as suggested earlier and with the help of 
scoring keys. These tests were administered to 120 students. Correla¬ 
tions between individuals’ scores on both items of the same test were 
calculated in case of the three types of tests All correlations were 
corrected for length and the resulting coefficients are .57331 for ‘conse¬ 
quences test’, .63180 for‘unusual uses test’and .50181 for ‘guess causes 
test’ 


4 4 Validity of tests 

Of all the problems relative to the measurement of creative abilities, 
validity has called for the most urgent concerns Khatena (1973) reports 
“Measures of creativity originating from constructs whose complexities 
are better recognized than understood have built in validation problems 
which the combined efforts of three University of Utah conferences (Taylor, 
1956, 1958, 1959) and the critical and constructive evaluation directions 
by prominent men in the field (e g Mackler & Shontz, 1965 ; Me Nemar, 
1964, Taylor, 1965 , Wallach & Wing, 1963 , Wallach & Kogan, 1965 , 
Yamamoto, 1965) have to date been unresolved ” This observation 
appears to be valid m case of scientific creativity also Treffinger et at (1971) 
make clear that each instrument mirrors the particular set of beliefs and 
preconceptions of its developer concerning the nature of creativity.' 
Criteiion problem represents the most challenging aspect of all researches 
into- Cheativily (Shapifo, 1972). 
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To begin with, the investigator looked into the criteria of creativity 
which had been used by researchers to measuie scientific creativity Signi¬ 
ficant among them were judgements of supeivisiors or professionally quali¬ 
fied people, number of products defined as creative pursuits of activities in 
the field of scientific lesearch, number of publications, promotion rate, 
numbei of patents, etc It is difficult to determine the relative importance 
or appropriateness of these and other criteria such as creative personality, 
creative motivation, or biographical inventories Their suitability for 
identifying creative scientific talent among students has not been a well- 
established fact Since creative scientific talent, from the standpoint of 
aptitude, is composed of numerous special abilities, and since criteria of 
creative performance in the field of science are also complex, we cannot 
hope that one test of creative scientific performance will corielate highly 
with those criteria. 

The above discussion indicates problems related to criterion validity 
However, we can say that the present tests of scientific creativity measure 
scientific creativity on the basis of (1) the way the tests have been developed; 
and (2) the opinions expressed by nine experts Further, the author tried to 
validate his test against teacher’s ratings and peer nominations. 

Two teachers of a boys’ school and two teachers of a girls’ school 
showed willingness to rate their students with reference to fluency, flexi¬ 
bility, originality and inquisitiveness. These concepts were explained to 
them with special reference to scientific creativity and they were requested 
to rate the given students (i.e. to whom tests of scientific creativity had been 
administered) on a five point scale It was hoped and expressed to them 
that they were the best judges of the scientific creativity of their students 
and the present researcher was interested in their unbiassed and cautious 
ratings The categories in the scale were ‘least’, ‘less’, ‘normal’, ‘much’, and 
‘very much’ These ratings were quantified using 1, 2, 3, 4, and 5 scores for 
the five categories respectively. Scores for every student with respect to 
four attributes were added together. The same procedure was adopted foi 
quantification of ratings given by the other teacher. Scores derived from 
ratings by two teachers were added together and divided by two so as to 
get an average score (teacher’s rating) for every student of a class. Later, 
these students were rank-ordered on the basis of these scores. They were 
again ranked on the basis of scores on tests of scientific creativity Then, 
Kendall rank coefficient of correlation (Tau) was wdtked out using' 
student’s ranks on both variables Singnificauce of‘Tan’, was ^tested with' 
the help of 'Z ^ values (Table 4.3). This process was rep’e'a^d fp'r students, 
of the other school also. 
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Table 4 3 Kendall lank coefficient of correlation between ranks on teachers' 
ratings and tests of scientific ci eatmty 




No of 



Level of 

SN 

School 

subjects 

Tau 

Z 

Significance 

1. 

Govt Inter College, 
Mainpuri 

23 

.3503 

2-34 

•0096 

2 

Muran Lai Khatri 
Girls Inter College, 
Agra 

30 

.4427 

3‘44 

.0003 


Observation of the above table reveals that teachers’ ratings and scores 
on tests of scientific creativity are associated m the population from which 
the samples were drawn. 

Peers’ nominations were used for computing contingency coefflcients. 
Instructions given to students are . 

“Please write down the names of students fone fifth of the 

total number in the class) of your class that you think have the best imagina¬ 
tion and think of the most clever and new ideas for making various 
scientific models or doing scientific activities. Imagine that your class has 
to produce some scientific thing e. g project, science magazine, model etc. 
by itself Who are the children who would contribute the most towards 
this work '> Do not just write down the cleverest children, the ones who 
get the best marks, or the ones you like best, or the first ones you think of 
Try to think about all the students of your class (as listed on the next 
page) before you make up your mind. Please do write the names of 
. students who are poor m these abilities.” 

This technique has been used by Kath&leen Dewing (1970) Contingency 
coefficients (given m table 4’4) were found out between peer nominations 
(ratings) and scores on tests of scientific creativity It was significant 
at 01 level 

Table 4 4 Relationships expressed by contingency coefficients between peer 
ratings and scales on tests of scientific creativity 

S. N. School Sample size C Chi-square 

1 Murari Lai Girl’s Inter 30 ‘5599 13 70“ 

College, Agra 


Slgnlflda’nt at 01 JeVei 
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As tests of the present battery were designed to measure scientific 
creativity, the ailthor wanted to know whether all the tests included in the 
battery are successful m measuring scientific creativity or not. This type of 
intrinsic validity was found out by correlating students' scores on various 
tests with the total scientific creativity scores obtained by students on the 
battery. The resulting product moment coefficients of correlation are as 
follows: 


Table 4 5 Validity coefficients for TSC 

S. N. 

Name of Test 

Validity coefficient 

1. 

Consequences Test 

69439* 

2. 

Unusual Uses Test 

. 82054* 

3 

Product Improvement Test 

80362* 

4. 

Inquisitiveness Test 

. 60316* 

5. 

Guess Causes Test 

. 71074* 

6. 

Block Design Test 

. 63761* 


*Significant at .01 level 


Observation of the table 4 5 shows that all the intrinsic validity coeffi¬ 
cients for various tests of the battery are signicant at 01 level. Thus tests 
of scientific creativity are valid. 


Construction and Standardization 
of School Environment Inventory 


Measurement of school environment is vital. At the present time there 
are two mam approaches to the assessment of school environment One 
approach that has been used in many studies, is based upon students’ 
observations (Amidon & Flanders, 1961; Cogan, 19e4 , Flanders, 1951; 
Steele, House & Kerins, 1971). Ehman (1970) and Remmers (1963) 
indicated that students’ obseivation approach piovides an accurate picture 
of classroom environment. Similarly Goldberg (1968) pointed out that 
the validity of using students’ observation as an approach for determining 
differential student reaction to teacher and classroom activities stems 
from the fact that students observe more of the teacher’s typical behaviour 
than IS usually available to the outside observer. In addition, students are 
directly involved in the classroom activities. However, there are two major 
shortcomings in most observational studies. One is the pooling of all 
pupils’ ratings, without consideration of individual differences in pupils' 
perceptions, despite the fact that extensive research has shown that indivi¬ 
dual personality factors influence perception (Bruner, 1958). The other is 
the use of broad variables which do little to clarify the complexit of the 
classroom learning environment (Goldberg, 1968) 

The other piomising approach is measurement of the perceived sycho- 
social environment (Randhawa and Fu, 1973) Silbergeld, et al (1975) 
have pointed to differences in actual and perceived School environment In 
fact a teacher may be quite strict but students perceive him as permissive. 
Moos (1974) thinks that perception is the primary determinant of 
manifest classroom behaviour. It is this perception of school environ¬ 
ment by children that may help or hinder the realization of goals lor 
children in general and the development of scientific creativity in particular. 
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Several instruments have been developed to measure perception of school 
environment Some of the notable instruments are as follows 

5.1. Review of Tools 

Rabinowitz and Rosenbaum (1958) developed a ‘Teacher-Pupil 
Rapport Scale’ to measure students’ perception of the classroom climate m 
each of their major academic subjects namely English) Afathematics and 
Science. 

Stern and Pace (1960-70) constructed a test called ‘High School Chara¬ 
cteristics Index’ for students of 9-n grades. This test provides 40 scores-30 
press scores(abasenient assurance, achievement, adaptability-defensiveness, 
affiliation, aggression—-blame avoidance, change-sameness, conjunctivity— 
disjunctivity, counteraction, defeience-restiveness, dominance-tolerance, ego- 
achievement, emotionality-placidity, energy-passivity, exhibitionism-inferio¬ 
rity avoidance, fantasied achievement, harm avoidance-nsk taking, huma¬ 
nities and social science, impulsiveness-deliberdtion, naicissisni, niirturance, 
objectivity-projectivity, ordei-disorder, play-work, practicalness-!mprac- 
ticalness, reflectiveness, science, sensuahty-puritanism, sexuality-prudish- 
ness, supplication-autonomy, understanding), seven factor scores, viz 
intellectual climate, expressiveness, group life, personal dignity, achievement 
standards, orderliness, and practicalness based on combinations of press 
scores and three second order factor scores, viz developmental press, order¬ 
liness, and practicalness. 

Walberg (1969) constructed a ‘Learning Environment Inventory’ He 
used Getzels-Thelen theory of the class as a social system The LEI con¬ 
sists of fourteen scales, each with seven items describing characteristics 
of classes The 14 scales have been labelled as intimacy, friction, clique- 
ness, satisfaction, speed, difficulty, apathy, favouritism, formality, 
direction democratic, disorganization, diversity and environment. The 
range of test-retesf reliabilmes is '43 to 82 and each scale among 
14 scales is relatively independent Later six of the oiigmal items in the 
14 scales of the LEI were modified and a ‘Competitiveness’ scale was added 
(Anderson, Walberg and Welch, 1969 , Anderson, 1971) The total number 
of scales is fifteen and each scale still contains seven items A total of 
105 items comprises the LEI m Its most recent form. The respondent ex¬ 
presses the extent of his agreement or disagreement with each statement. 
Though the tool seems to be a good one, still it has two serious flaws in 
It- (1) It aims at providing the estimate of the collective student perception 
of classiooiu climate, and (2) there exists considerable oveilapping among 
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various scales, e. g favourtitism, friction, and intimacy ; difficulty, speed, 
formality, apathy, democratic, disorganization and cliqueness Walberg and 
Anderson (1972) provided the most iccent validity data across eight subject 
areas and across classes of different mean IQ levels. However, the restricti¬ 
veness and nonrepresentativeness of the sample used in their study 
wan ants further investigation of the validity of this instrument, 

Based on Murray’s concept of environmental press, Steele, House and 
Kerins (1971) developed a ‘Class Activities Questionnaire’ for assessing 
both cognitive and affective dimensions of instructional climate The CAQ 
activities imply either levels of thinking or affective classroom conditions. 
It assesses four major dimensions of instructional climate each of which is 
composed of a number of factors In all 25 items in the questionnaire 
represent sixteen factors, viz. memory, tiauslation, interpretation, applica¬ 
tion, analysis, synthesis, evaluation, discussion, test-grade stiess, lecture, 
enthusiasm, independence, divergence, humour, teacher talk and home 
work The four dimensions are lower thought processes, higher thought 
processes, classroom focus and classroom climate This instrument 
asks students’ agreement or disagreement on a four point scale describ¬ 
ing general kinds of activities which characterize their class, It can 
be administered to students of grade six and above. It is worth- 
noting that the sample of items (=25) used to measure 16 characteristics 
of school environment is inadequate and sufficient evidence about the 
reliability and validity of this tool is lacking, 

Sadker (1973) constructed an instrument called ‘Elementary School 
Environment Survey’ for students of fifth and sixth grade. Students respond 
to each of the 80 statements included in the test by reporting whether the 
given statement is a true or a false description of their elementary school. 
The revised version of the tool reflects six environmental dimensions, viz. 
alienation, humanism, autonomy, morale, opportunism and resources. 

Tricket and Moos (1974) developed ‘Classroom Enviionment Scale’ 
which measures nine dimensions of the classtoom environment grouped 
into three conceptual categories. inteipeisoual lelationship dimensions in¬ 
cluding student—teache'- and student-student relationships; personal growth 
dimensions, such as academic competition among students and system 
maintenance and change dimensions, such as teacher control or innovation. 
Test-retest reliability coefficients ranged from 72 to ‘90 It discriminates 
between the classrooms of different subjects. 

Silbergeld et al. (1975) constructed a ‘Classroom Atmosphere Scale’. 
It consists of twelve ,subscales or dimensions, viz aggression, submission, 
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autonomy, order, affiliation, involvement, insight, practicality, support, 
spontaneity, variety and clarity Each subscale contains 10 true-false 
Items concerning specific behaviours in the classroom 

Bhatnagar (1977) constructed a ‘Treatment Environment Inventory’ 
on the lines of Moos’s (1974) ‘Ward Atmosphere Scale’. This inventory 
yields scores on ten dimensions of the environment, viz. support, practical 
orientation, involvement, autonomy, older and organization, programme 
clarity, staff control, personal problem orientation, anger and aggressions, 
and spontaneity. It was meant for students of ninth class. 

The Pennsylvania State University ‘Social Emotional Climate Index’ 
measures seven dimensions, viz. learner supportive, problem structuring, 
neutral, directive, acceptance or clarifying, leproving, disapproving or 
disparaging, and teacher supportive (Withall, 1979) 

Perusal of the above review reveals that theie exists a dearth of highly 
reliable and valid tools that measure children’s perceptions of their school 
environment in terms of teachei—pupil interactions m the Indian context 
and therefore the need to construct such a tool is the burning need of the 
time 

5. 2 Construction and Standardization of School Environment Inventory 

5 2 1. Construction of Items 

Having decided the dimensions of the school environment to be 
measured, the selected dimensions were defined in operational teims Then 
twenty to twenty five items were written initially to measure children’s 
perceptions of tlieir school enviioument with lespect to various dimensions, 
Each of these items was read and evaluated six times on different occasions 
by the author As a result of these efforts seveial items were 
reworded each time, some were deleted and the resulting pool of items 
consisted of about sixteen to twenty items for each dimension except that 
for creative stimulation, which included twenty two items These items 
were typed and were subjected to expert scrutiny The typed inventory 
was discussed with seven experts and four school teachers teaching inter¬ 
mediate classes in Mainpun city The operational definitions of 
various environmental dimensions were also presented to them and they 
were requested to judge whether each item designed to measure a particulai 
dimension measures it. Their opinions were noted by the researcher in the 
form of ‘Yes’, ‘No’, or ‘Doubtful’ Items which were labelled as ‘Mo’ or 
‘Doubtful* were changed in consultation with them. Thus some items 
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which were labelled as doubtful by one of the judges were modified. Irrele- 
vant items were dropped in a bid to improve the content validity of the 
inventoiy. This preliminary form was rewritien with the help of carbon 
paper and the inventory was administered to 40 students of XI class of 
Christian Inter College, Farrukhabad The responses were analysed to 
explore their applicability. The situations in which students responded to 
various items, were carefully observed to locate vague items or items whose 
language was too difficult to understand Some students expressed difficulty 
in understanding some words and these words were explained to them. 
Later two items containing such words were modified. This inventory 
was got printed along with the necessary instructions for students, 

5.2.2 Item Analysis 

The preliminary form of the inventory was administered to 127 
students studying in XI and XII classes of five schools of Mainpun, 
Farrukhabad and Kanpui cities. In view of the instruction which allowed 
them not to respond to any item which is not considered to be worth- 
answering by them, some students^omitted many items. Sheets of subjects 
who did not respond to some or many of the items were separated and the 
remaining 93 sheets were used for item analysis. 

These sheets weie scored using 0-4 marks. A response in ‘Never’ 
category in case of four dimensions of the inventory, viz. ‘Creative Stimula¬ 
tion’, ‘Permissiveness’, ‘Cognitive Encouragement’ and ‘Acceptance’ was 
assigned a score of zero. 1, 2, 3 and 4 scores were assigned to responses 
in ‘least’, ‘sometimes’, ‘often’ and ‘mostly’ categories respectively. This 
scoring pattern was reversed in case of responses belonging to two dimen¬ 
sions of the inventory, viz ‘Control’ and ‘Rejection’ 

After having scored various items of the 93 test papers, scores on 
various items belonging to specific dimensions were added together to 
yield SIX composite scores on six dimensions of the ‘School Environment 
Inventory’ for each individual. Now these sheets were ananged in an 
ascending order of scores with the lowest composite score on a dimension 
at the bottom and the highest score at the top This process W'as repeated 
six times for six dimensions respectively and each time twenty five sheets 
were selected from either ends of the ordered sheets (27 per cent of 93). 
These sheets represented the individuals in upper (UCG) and lower (LCG) 
criterion groups. Cut-off score points for the two groups have been given m 
table 5.1, 
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Table 5 J Cut-off points for upper and lower criterion groups 
^ foi various dimensions 


S. N, 

Dimensions 

Cut-off score points for 

HCG LCG 

1. 

Creative Stimulation 

64 

49 

2. 

Cognitive Encouragement 

34 

27 

3 

Permissiveness 

34 

25 

4 

Acceptance 

28 

18 

5 

Control 

21 

30 

6. 

Rejection 

33 

43 


The t-values were calculated to find out discrimination value for eacli 
item of every dimension of the school environment. Twenty items with 
highest t' values, significant at 01 level, were selected for inclusion under 
the dimension of creative stimulation Ten items with highest t-values were 
letained for the final form for inclusion under each of the remaining 
dimensions of school environment as perceived by children All these 
t-values are given m table 5 2 Except one all were significant at 01 level. 
Thus, seventy items could be selected foi six dimensions. The sequence of 
dimensions as well as the order in which various items were to appear 
in the final form was determined through landom seleciion. 


Tables 2 Mean scores, standard deviations and t-values for items selected 
w the final form of school environment inventory 


I. Nj, Dimens- 

SIOHj 

Mean scores 

Standard Deviation 

t-ratio 


UCG, 

lcg^ 

UCG 

LCG 


1 2 

3 

4 

5 

6 

7 


CRS 

3 36 

2.56 

0.9330 

1 2986 

4.82 

COE 

3,52 

I 52 

0 5741 

1.4730 

6.33 

ACC 

. 2 96 

1.84 

1 2484 

1.376il 

3 01 

CRS 

3.56 

2.U 

0.6974. - 

1.2452 

•505 

PER 

3.3i 

2.28 

0.7332 

1.42*^8 

■ 3.^4 


5 . 
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1 

2 

3 

4 

5 

6 

7 

6 

REJ 

1.48 

3.16 

1.1703 

1.0461 

5.35 

7 

CON 

1 28 

3.04 

0.4490 

1 3705 

6.10 

8. 

CRS 

3.36 

212 

0 6248 

1.1771 

4.37 

9. 

COE 

3.20 

1.52 

0 6325 

1 2687 

5.93 

10. 

ACC 

3 04 

0 80 

0 6621 

1.7088 

611 

11 

CRS 

3 52 

2.60 

0 8060 

1.0198 

3.54 

12 

PER 

2 04 

0 60 

1 5869 

0.7483 

4.10 

13 

REJ 

1.60 

3 08 

I 2000 

1.1285 

4.71 

14 

CON 

2 96 

3 84 

1 4277 

1.1552 

2 40 

15. 

CRS 

3.20 

1.56 

0 5657 

1 2674 

5 91 

16. 

COE 

2.28 

0 92 

1 3717 

0 9347 

4.10 

17. 

ACC 

3.56 

1.92 

0 6375 

1.2303 

5.92 

18. 

CRS 

3.60 

212 

0 6928 

1 3948 

4.75 

19 

PER 

2.12 

0 36 

1 5052 

0.6248 

5 40 

20 

REJ 

124 

2 68 

1.2093 

1 1565 

4.30 

21. 

CON 

1.92 

3.72 

0 8908 

1.1143 

6.31 

22. 

CRS 

3.12 

1.60 

1 0323 

1.0954 

5.05 

23. 

COE 

3.40 

2.28 

0 8485 

1.4838 

3 28 

24. 

ACC 

3.12 

1.44 

0 9516 

.1.1342 . 

5,67 

25. 

CRS 

316 

2.24 

0.9666 

1.3048 

2.83 

26 

PER 

3 20 

1.84 

0.8944 

1.3172 

4 27 

27. 

REJ 

1.28 

3 24 

1.1143 

0 9499 

6.69 

28. 

CON 

2.08 

3 64 

1 2937 

1.2290 

4.37 

29. ' 

cms 

3.56 

1 16 

1.3291 

0.9243 

4.32 • 

30. 

COE 

3.72 

236 

0 5307 - 

-i.2290 

- 5.08 

31. 

ACC 

2.72 

9-H 

i.boo'8 

'0.Sf237 - " 

’ 6.79 
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1 

2 

3 

4 

5 

6 

7 

32. 

CRS 

2.60 

1 36 

1.2961 

1.2611 

3.43 

33, 

PER 

3.24 

2.00 

0.7088 

1.2649 

4.28 

34. 

REJ 

1.44 

2 84 

1.1689 

1.0072 

4.54 

35. 

CON 

1.36 

2.88 

0 6248 

1 2432 

5.53 

36. 

CRS 

2.72 

1.12 

1.1143 

0.9516 

5 46 

37, 

COE 

3.52 

1 48 

0 7547 

1.2687 

6.91 

38. 

ACC 

3.12 

0 96 

0.9516 

1.1128 

7.52 

39. 

CRS 

3.20 

1.16 

1.0198 

0.7838 

7 93 

40. 

PER 

1.80 

0.36 

0.8000 

0 6248 

7.09 

41 

REJ 

1 08 

3 36 

1 1973 

0 9749 

4 15 

42. 

CON 

3.44 

4.36 

1 2027 

0 9330 

3.02 

43. 

CRS 

2 96 

1.28 

0 9992 

1.3714 

4.95 

44. 

COE 

3.76 

3.16 

0.4271 

1.0072 

2.74 

45. 

ACC 

3 60 

1.68 

0 4899 

1 2238 

7.28 

46. 

CRS 

2.96 

0.84 

0 9583 

0 8333 

8 35 

47, 

PER 

2 08 

0.48 

1 2937 

0 5741 

5.65 

48. 

REJ 

1.64 

2.88 

1 3822 

1 1071 

3.50 

49. 

CON 

1.16 

2 68 

0 4630 

1.1565 

6 10 

50. 

CRS 

2.92 

1.36 

1 2937 

1 2290 

4.37 

51. 

COE 

3 88 

3.12 

0 3250 

1,0703 

3 40 

52. 

ACC 

3.24 

1.08 

1 0688 

0 6882 

8 50 

53. 

CRS 

3.16 

1.08 

0.8800 

1 0925 

7.41 

54. 

PER 

3 40 

2.44 

0.8944 

1 4165 

2.87 

55. 

REJ 

2.04 

3.12 

1.2484 

1.0703 

3.28 

56. 

CON 

1.60; • 

3 16 

1 2000 

1.1200 ' 

5.99 

57. 

CRS 

2.52 

1.44 

1 5778 , 

10229 

2 87 

58. • 

COE ; 

3.68 

2.44 , 

0 4665 

1,2027 . 

4.81 
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1 

2 

3 

4 

5 

6 

7 

59 

ACC 

3 32 

1.60 

0.7332 

1.0583 

\ > 

6.68 

60. 

CRS 

3 24 

1.52 

0.9912 

1 0998 

4.81 

61 

PER 

2.56 

1.08 

1.2674 

0.8908 

. f78 

62 

REJ 

2.04 

3.68 

1.3705 

0.4665 

5.66 

63. 

CON 

1.88 

3.20 

0,9516 

1.2961 

4.11 

64. 

CRS 

3.48 

1.60 

0.6400 

, 1.0954 

7.41 

65. 

COE 

2.72 

1.12 

1.1143 

0.9516 

5 46 

66. 

ACC 

3.04 

0.76 

0 8237 

0.8139 

9.85 

67 

CRS 

3.28 

0.64 

0.9600 

0.9749 

9.65 

68. 

PER 

3 44 

2 24 

1.6020 

12093 

2 99 

69. 

REJ 

1.20 

2.68 

1.2961 

1.4063 

3.87 

70 

CON 

1 36 

2.96 

0.5571 

1.2800 

5.73 

1 


1. I. N • 

serial number of 

the item 

in the final form of 


inventory 

2. Dimensions (or aspects) of School Environment : (1) ‘CRS’= 
Creative Stimulation; (2) ‘COE’=Cognitivp Encouragement; (3) 
‘ACC’=Acceptance ; (4) ‘PER’—Permissiveness ; (5) ‘REJ’= 
Rejection ; (6) ‘CON’= Control 

3. ‘UCG’=Upper Criterion Group 

4. ‘LCG’=Lower Criterion Group 

5. 2. 3. The Final Form 

The School Environment Inventory, in its final form, has seventy items 
arranged in a random manner Items 1, 4, 8, 11, 15, 18, 22, 25, 29, 36, 39, 
43, 46, 50, 53, 57, 60, 64 and 67 measure ‘Creative Stimulation (CRS) ; 
Items 2, 9, 16, 23, 30, 37, 44, 51, 58 and 65 measure ‘Cognitive Encourage¬ 
ment’ (COE), Items 3, 10, 17, 24, 31, 38, 45, 52, 59 and 66 measure ‘Accept¬ 
ance’ (ACC) , items 5, 12, 19, 26, 33, 40, 47, 54, 61, 68 measure ‘Permis¬ 
siveness’ (PER) ; Items 6,13,20, 27, 34, 41,48, 55, 62 and 69 measure 
‘Rejection’ (REJ) while ‘Control’ (CON) in school environment is measured 
by Items 7, 14, 21, 28, 35, 42, 49, 56, 63 and 70. ’ ‘ ■ u >, - 
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5, 2. 4 Reliability of the Inventory 

The inventory in its final form was administeied to 54 boys studying in 
intermediate science classes m three schools, viz. Christian Inter College 
Vlainpuri ; Government Inter College, Mainpun and St John’s Inter 
College, Agra and 59 girls studying science in XI and XII classes in Murari 
Lai Girls’ Inter College, Agia and Queen Victoria Girls’ Inter College, 
Agra. 

The split-half reliabilities were worked out for all of the six dimensions 
separately using product moment coeflScient of correlation. The resulting 
coefficient', of corielation between the two subdivided tests for each of the 
dimensions were boosted up using Spearman Brown Prophecy formula 
These reliability indices are as follows : 

Table 5. 3 Split-half reliabilities for school environment inventory 


S N. 


1 . 


2 . 


3. 


4. 

5. 

6 . 


Inventory Dimension 

Creative Stimulation 

Cognitive Encouragement 

Acceptance 

Permissiveness 

Rejection 

Control 


Reliability Coefficient 

•91908 

•79704 

•82299 

•67284 

78094 

•76166 


5 2. 5. Validity of the Inventory 

Content validity is considered to be of great importance. Hence 
efforts were made to get this inventory judged by a number of persons, 
experts and administrators. The inventories along with operational defini¬ 
tions of various aspects of school environment were given/sent to these 
individuals to read and to judge whether each item within the inventory 
measures the dimension indicated against it or not. They were also request¬ 
ed to report the extent to which six dimensions of ‘School Environment’ 
as measured through seventy items are representative of the total 
hypothesized environment area. The author was satisfied when two 
principals, one administrator (S D.I), ten experts and 14 teachers expressed 
the opinion that the items are measuring the characteristics indicated by 
the respective dimensions. Thus, the face or content validity of the inven¬ 
tory was scrutinized to make the inventory as dependable as possible. 
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As it was planned to measure a single common factor ‘Stimulation in 
the School Environment’ through this inventory, it was considered worth¬ 
while to compute ‘Intrinsic Validity’. Guilford thinks the degree to which 
a test measures what it measures may be called its intrinsic validity. He 
defined it also in terms of how well the obtained scores measure the test’s 
true score components Product moment coefficients of correlation were 
worked out between individual’s total score on the inventory and on various 
dimensions (Table 5.4). 


Table 5.4 Correlations beween dimension score and total scores 


S.N. 

Dimension 

Correlation with total score 

1. 

Creative Stimulation 

88016* 

2. 

Cognitive Encouragement 

•75227* 

3. 

Acceptance 

23253* 

4 

Permissiveness 

•590207* 

5 

Rejection 

•20315** 

6. 

Contiol 

‘52859* 


N=135 (60 boys and 74 girls) 
* Significant at 01 level 
** Significant at '05 level 


Pursual of table 5*4 shows that all correlations are significant. This 
indicates that School Environment Inventory possesses intrinsic validity 


Construction and Standardization of Home 

Environment Inventory 


Home itself is a complex unit The assessment of its psychosocial 
environments is not an. easy matter. This is due to the complexity of the 
phenomenon under investigation, the number of possible approaches that 
can be taken and the conceptual and methodological difficulties within each 
approach. Though Fraser (1959), Yarrow and Goodwin (1965) and 
Wright (1967) laid emphasis on adequate observation and recording of 
behaviours in naturally occurring environments, we think the observation 
of parental child-rearing behaviours will not yield reliable and valid data. 
The reasons for unreliability and less validity of the information gathered 
by observers are (1) less time for observation, (2) effects of the presence of 
external observers on the child being treated and on his parents, (3) the 
phenomenon of observer drift, and (4) observer’s expectation. Powell, 
Martindale and Kulp (1975) showed that methods of recording can result 
in underestimation or overesuroatton of behaviour occurring. 

Sears, Maccoby and Levin (1957) and Davis and Havighurst (1943) used 
interviews to assess parental childrearing practices while Wolf (1966), Mar- 
joribanks (1972) and Joshi and Tiwari (1977) constructed interview schedules 
for the same purpose. Other significant tools for measuring parental atti¬ 
tudes toward childrearing have been constructed by Stogdill (1933), Shoben 
(1948), Schaefer and Bell (1958), Freeberg and Payne (1967), Kawash (1968), 
Gibson (1968), Sidana and Sinha (1973), Melrose (1974), Husaini (1975) and 
Kilman (1975) However, Serot and Teevan (1961) thought that there 
appears be too little agreement between parental perceptions of the parent- 
child relationships and the child’s perception of it. Moreover, it is child’s 
perception of his parent’s behaviours that determines his behaviours. Think¬ 
ing about the direction that future research in the area should take, Hawkes 
(1963) suggested that the crux of parent-child relations as far as the child 
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in the family is concerned appears to be in the area of childrens’s percep¬ 
tion of what the parents are, rather than in very definite and specific 
characteristics of home life Some of the important tools designed to 
measure children’s perception of their home environments were reviewed 

6.1 Review of Tools 

Bronfenbrenner (1961) constructed a ‘Parent Behaviour Questionnaire’ 
to tap child’s perception of the parent on a number of 15 dimensions, yiz, 
nurturance, affective reward, instrumental companionship, affiliative com¬ 
panionship, prescriptive, social isolation, expressive rejection, physical 
punishment, deprivation of privileges, protectiveness, power, achievement 
demands, affective punishment, principled discipline and indulgence 

Mitchell (1963) constructed a fourteen item multiple choice inventory 
on perceptions of self, family and self-within family. Its items not only 
represent aspects of family life and family interrelationships but also 
cover aspects of the subjects’ greater motivational orientation. A factor 
analysis of inventory revealed existence of three factors, viz satisfaction 
with family life, academic motivation and meeting parental standards. 

Grebow (1973) constructed a ‘Parent Rating Scale’to judge mother- 
daughter and father-daughter relationships along the two dimensions- 
general affective relationship, and achievement demands and valuation. 
The subject is asked to make a judgment about her parent’s attitudes as she 
perceived them, even though they were not always expressed directly. 

Armentrout (1975) collected students’ responses on a revised form of 
the ‘Child’s Report of Parental Behaviour’ It measures parental rejection 
and control. 

Angenent (1976) derived two questionnaires from P. E, Slater’s ‘Paren¬ 
tal Role Pattern Questionnaire’ to measure how children perceive their 
upbringing. These questionnaires consist of 18 items each and two dimen¬ 
sions, VIZ. warmth and dominance constitute a dimensional circumplex 

Scheck and Emerick (1976) constructed a questionnaire which provides 
information about children’s perception of parental supportiveness and 
consistency 

Thus, It is apparent that measurement of children’s perception of their 
home environment has attracted the attention of psychologists in various 
fields. However, the above mentioned tools are not culture fair This 
m'akcS tb's'm un^uitabie fo'ru’s'e in fBo Indian co’htext abi'd epiph'atSifes'th'e 
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importance of constructing a tool to measure children’s perception of their 
home environment. 

6. 2. Construction and Standardization of Home Environment Inventory 
6, 2, 1 Construction of Items 

After having selected and defined the dimensions of children’s percep¬ 
tion of then home environment, twenty to twenty five Items were written 
initially to measure the predetermined aspects of home environment Each 
of these Items was read and judged five times on different occasions by the 
present investigator. As a result of these efforts some items were lewoided 
each time while some that were considered to be irrelevant, Were dropped. 
The resulting pool of items consisted of about twelve to twenty items 
under each dimension. These items were typed and subjected to expert 
scrutiny The typed inventory was discussed with two experts and 
fifteen fathers engaged in different types of occupational activities, viz. 
medical, clerical, collegiate teaching, school teaching and business, and 
some reseachers interested in the inventory The operational definitions 
were also presented to them and they were requested to judge whether 
each item measures that dimension of home environment which it intended 
to measure, Their opinions about.irrelevant or doubtful items were noted 
by the researcher and the items were modified in consultation with them 
Irrelevant items which could not be modified to suit the desired objective 
were dropped The preliminary form was rewritten with the help of 
carbon paper and the inventory was administered to 40 students of XI Class 
ofChiistian Inter College, Farrukhabad The responses weie analysed 
to explore their applicability. The situations in which students responded 
to various items were carefully observed to detect language-difficulties of 
children Some students expressed difficulty in undrstandlng a few words 
The meanings of these words were explained to them Only one item 
containing such words was reworded. The inventory now consisted of ten 
dimensions each with twelve to sixteen items representing the dimension. 
This inventory was got printed along with the necessary instructions for 
students’. 

6 2 2, Item Analysis 

The preliminary foim of the inventory was administered to 127 stu¬ 
dents studying m XI and XII classes of five randomly selected schools situa¬ 
ted in Mainpuri, Farrukhabad and Kanpur cities. Observation of the test 
papers showed that seventeen students did not respond to one or more 
Items Sheets of such students were separated and the remaining 110 sheets 
Were .used for ite'm affialysis, , ' 
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These sheets were scored using 0-4 marks 0,1,2,3 and 4 marks were 
assigned to ‘Mostly’, ‘Often’, ‘Sometimes’, ‘Least’ and ‘Never’ response 
categories respectively in case of seven dimensions, viz. ‘control’, 
‘Conformity’, ‘Rejection’, ‘Punishment’, ‘Protectiveness’, ‘Social Isolation’, 
and ‘Deprivation of Privileges’ This scoring pattern was reversed m case 
of responses belonging to three dimensions of the inventory, viz. ‘Permis¬ 
siveness’, ‘Nurturance’, and ‘Reward’. 

After having scored various items of 110 sheets, scores sobtained by 
each individual on various items belonging to specific dimensions were 
added together to yield ten composite scores on ten dimensions of the 
‘Home Environment Inventory’ The sheets were arranged m an ascend¬ 
ing order of scores with the lowest score on a specific dimension at the 
bottom and the highest composite score at the top. This process was 
repeated ten times for ten dimensions separately and each time thirty 
(27 per cent of 110) sheets were selected from eithei ends of the ordered 
sheets. These sheets represented the individuals in upper and lower 
criterion groups. Upper/lower limits of scores of individuals selected in 
these groups (UCG and LCG) have been shown in table 6.1 

Table 6. 1 Cut-of points for upper and lower criterion groups 
for various diemnsions 


S. N. 

Dimensions 

Cut-off score points 



UCG 

LCG 

1 

Permissiveness 

50 

40 

2. 

Nurturance 

55 

49 

3 

Reward 

64 

54 

4. 

Control 

30 

40 

5. 

Conformity 

10 

lb 

6 

Rejection 

16 

33 

7. 

Punishment 

12 

. 20 

8. 

Protectiveness 

23 

33 

9 

Social Isolation 

28 

48 

10 

Depiivation of Privileges 

26 

'33 
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Using students’ scores on different items, t-ratios were calculated to 
find out discrimination value for each item of every dimension of home 
environment. Ten items with highest t-values were retained for the final 
form for inclusion under each of the ten dimensions of home environment 
as perceived by the subjects. All of these t-values (given in table 6,2) except 
four were significant at 01 level. Thus, hundred items could be selected 
for fen dimensions The sequence in which items belonging to various 
dimensions were to appear in the final form was determined through 
random selection. 

Table 6.2 Mean, standard deviations and t-values for items included 


in the final form of home environment inventory 


Dimen 

fiinri- 

Mean Scores 

Standard Deviations 

t-ratio 


UCGa 

LCG 4 

UCG 

LCG 

1 

2 

3 

4 

5 

6 

7 

1 , 

CON 

1.13 

2.17 

1.1619 

1.2490 

3.35 

2 , 

PRO 

1.03 

3.00 

1.1000 

1.1533 

6.79 

3, 

PUN 

0.17 

1.97 

0.4123 

0.6708 

12.50 

4. 

COY 

0.73 

1.80 

1.0677 

1.7493 

2 89 

5. 

SOI 

2.33 

3.83 

1.2923 

0 3606 

6.25 

6 . 

REW 

3.77 

2.63 

0.7416 

1.3379 

4.07 

7. 

DEP 

1.20 

2.93 

1.1358 

1 1790 

5 96 

8 . 

NUR 

2 90 

1 50 

1.2728 

1.8028 

3.50 

9. 

REJ 

2.27 

3 47 

1.5330 

1.1225 

11.01 

10 . 

PER 

3 10 

2.27 

0 8700 

1,0200 

3.32 

11 . 

CON 

0.53 

1.90 

1.1045 

1.5780 

3 91 

12 

PRO 

0,53 

200 

0.7874 

1.4595 

4,90 

- 

-PUN- 

. 

- >--2.-73 - 

- ^.7874 

4.1747 

7.36 
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1 

2 

3 

4 

5 

6 

7 

14. 

COY 

0.17 

1.67 

0.4123 

1.3820 

5.77 

15. 

SOI 

2.27 

3.53 

1.8303 

0.9539 

3.32 

16. 

REW 

2.70 

1.17 

1.3191 

1.2329 

4.63 

17. 

DEP 

2 17 

3.17 

1.2490 

1.0724 

3.33 

18. 

NUR 

1.90 

0,77 

1.3266 

0.9849 

3.77 

19. 

REJ 

3.20 

3.90 

1.1091 

0.3000 

3.33 

20. 

PER 

1.23 

0.23 

1.4595 

0.7681 

3.33 

21, 

CON 

0.83 

2.17 

1.1136 

1.5362 

3.83 

22. 

PRO 

0.77 

2.53 

1.0392 

1.4036 

5,50 

23. 

PUN 

0.53 

2.53 

1.0909 

0.9849 

7.41 

24. 

COY 

0.33 

1.53 

0.6245 

1.3528 

4.07 

25. 

SOI 

1.87 

2 53 

1.4491 

0.4359 

4.89 

26. 

REW 

3.70 

2.33 

0.4583 

0.2828 

10.64 

27. 

DEP 

2,37 

3.53 

1.6673 

0.8426 

3.41 

28. 

NUR 

2,43 

1.07 

1.1576 

1.3601 

4.23 

29 

REJ 

2.80 

3.70 

1 4248 

0.8246 

2.95 

30. 

PER 

2 10 

0.67 

1.2207 

0.9695 

5.11 

31. 

CON 

1.80 

3.53 

1.7776 

1.1446 

4,48 

32. 

PRO 

0 17 

1.23 

0.4123 

1.3000 

4.24 

33. 

PUN 

0.10 

1.53 

0.3000 

1.4697 

5.11 

34 

COY 

0.73 

2.30 

0.4123 

1.5297 

5.41 

35. 

SOI 

1.90 

3,30 

1.24)0 

1.0392 

4 83 

36. 

REW 

3.60 

1.60 

0.5568 

1.2000 

8.33 

37 

DEP 

2.03 

3,50 

1.1000 

0.7211 

6.12 

38. 

NUR 

1.20 

0.33 

1.4457 

0.8718 

2.81 
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1 

2 

3 

4 

5 

6 

7 

39. 

REJ 

0.63 

2.43 

0.7746 

1.5166 

5.82 

40. 

PER 

3.33 

0.90 

1.1180 

1 4000 

7 36 

41. 

CON 

2.43 

3.50 

1.5395 

1.0863 

313 

42, 

PRO 

0.77 

2.40 

0 9695 

1.4036 

5 25 

43. 

PUN 

0.00 

1.63 

0 0000 

1.5524 

5.62 

44, 

COY 

0 37 

1 43 

0 8124 

1.6823 

3.12 

45. 

SOI 

2 10 

3.50 

1.2806 

0.8485 

5.00 

46. 

REW 

2,77 

1.43 

14799 

1.4142 

3.62 

47 

DEP 

2 00 

3 17 

1.2124 

1.3115 

3.65 

48. 

NUR 

2 10 

0.90 

1.6401 

0 8718 

3.53 

49. 

REJ 

3 27 

3.93 

1.1576 

0.2449 

3.05 

50, 

PER 

1,63 

0.23 

1.3342 

0 1782 

5.20 

51. 

CON 

2.33 

3.63 

1.5067 

1.3229 

3.51 

52, 

PRO- 

1.37 

3.20 

1.4318 

1.0440 

5.09 

53 

PUN 

1.53 

2.60 

1.7000 

1.3565 

2.69 

54. 

COY 

0 37 

1.50 

0 6782 

1.1180 

4.71 

55. 

SOI 

2 20 

3.67 

1.2490 

0.7483 

5.44 

56 

REW 

3.90 

3.17 

0.3000 

0 6084 

6.29 

57 

DEP 

2.33 

3.10 

1.5492 

1 3000 

2.08 

58. 

NUR 

2.97 

1.20 

1.1269 

1 3266 

5 53 

59. 

REJ 

1 83 

3.40 

1 0247 

1 6462 

4.48 

60. 

PER 

2.03 

0.37 

1.2329 

0.9055 

5.93 

61. 

CON 

1 97 

3.27 

1.3964 

1.4177 

3.61 

62. 

PRO 

1.67 

3 50 

1.5199 

0.9592 

5.55 

63. 

PUN 

0 40 

1.87 

0.5568 

1 4832 

5.07 
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1 

2 

3 

4 

5 

6 

7 

64. 

COY 

0.33 

2.07 

1.1225 

1.5330 

5.12 

65 

SOI 

1.90 

3 50 

1.4071 

0.9899 

5.16 

66. 

REW 

3.57 

1.37 

0.4690 

1.1874 

9 57 

67. 

DEP 

1.83 

3 70 

1 3115 

0.6403 

6.92 

68 

NUR 

3.53 

1.77 

0.7416 

1.4248 

6.09 

69. 

REJ 

3.00 

3.90 

1 0954 

0.3000 

4.35 

70. 

PER 

2.93 

1.73 

0.9110 

1.1619 

4 44 

71 

CON 

2.53 

3.30 

1 4036 

1,0050 

2.41 

72. 

PRO 

1.83 

3 33 

1 7088 

1.1576 

4.05 

73. 

PUN 

0.87 

2 23 

0.9695 

1,3038 

4.59 

74. 

COY 

0.17 

0.97 

0.5196 

1.2884 

3.20 

75. 

SOI 

2.10 

3.47 

1.4213 

0.4359 

5.08 

76. 

REW 

3 73 

2.30 

0.4796 

1.3454 

5.50 

77. 

DEP 

2.20 

3.63 

1.1358 

0.5000 

5.22 

78. 

NUR 

3.20 

1 07 

0.7000 

1,1790 

8.52 

79. 

REJ 

0,30 

1 77 

0.6403 

1.7889 

4.23 

80. 

PER 

1.93 

0.43 

1.3491 

1.1358 

4.69 

81 

CON 

2.47 

3.57 

1 2923 

0.7681 

4 08 

82. 

PRO 

0.80 

1 87 

1 1358 

1.5067 

3.69 

83, 

PUN 

0.03 

180 

0.0000 

1.5133 

6.56 

84. 

COY 

0.43 

1.13 

0 9434 

1.2207 

2.50 

85. 

SOI 

2.33 

3.73 

1 2247 

0.4359 

6 36 

86. 

REW 

3.53 

1 77 

0,5292 

0.9487 

8.86 

87. 

DEP 

1.90 

3.30 

1.3748 

1.2166 

4.11 

88. 

NUR 

2.20 

0.67 

1 6217 

1.0392 

4.37 
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2 3 4 5 


89. 

REJ 

0.37 

2.87 

0.6782 

1.6703 

7.57 

90 

PER 

1.40 

0 17 

2.2293 

0.3606 

3.00 

91. 

CON 

1.30 

2.90 

1.5524 

1.4900 

4.10 

92. 

PRO 

1.80 

3.20 

1.2767 

1.6823 

3 59 

93. 

PUN 

0.07 

1.33 

0.3162 

1.3892 

4 85 

94. 

COY 

1.87 

3.27 

1.7321 

1.3191 

3.50 

95. 

SOI 

2.00 

3 37 

1.4123 

1.0536 

4 28 

96. 

REW 

3.77 

2.03 

0 3873 

1 1790 

7.69 

97. 

DEP 

1.80 

3.43 

0.1732 

0 9539 

9.05 

98. 

NUR 

3.80 

3 27 

0 6325 

1.0488 

2 41 

99. 

REJ 

3.27 

3.80 

1.0050 

0.4796 

2.61 

100. 

PER 

2.70 

1.00 

1 1314 

1.4832 

5 00 


1 I. N.. Serial number of item m the final form of HEI 

2. Dimensions (or Aspects) of Home Environment: CON=Control, 
PRO=Protectiveness, PUN=Punishment, COY=Conformity, SOI= 
Social Isolation ; REW=Reward; DEP=Deprivation of Privileges, 
lSIUR=Nurturance ; REJ=Rejection ; and PER=Permissiveness 

3. UCG=Upper Criterion Group 

4. LCG=Lower Criterion Group. 

6.2.3. The Final Form 

The ‘Home Environment Inventory’ in its final form has one hundred 
items arranged in a random manner Items 1, 11, 21, 31, 41, 51, 61. 71, 81 
and 91 belong to the dimension of ‘Control’, items 2, 12, 22, 32, 42, 52, 62, 
72, 82 and 92 belong to the dimension of ‘Protectiveness’ , items 3, 13, 23, 
33, 43, 53, 63, 73, 83 and 93 belong to the dimension of ‘Punishment’ ; 
items 4, 14, 24, 34, 44, 54, 64, 74, 84, and 94 belong to the dimension of 
‘Conformity’ ; items 5, 15, 25, 35, 45, 55, 65, 75, 85 and 95 belong to the 
dimension of ‘Social Isolation’ ; items at no. 6, 16, 2b, 36, 46, 56, 66, 76, 
86 and 96 represent the dimension of ‘Reward’ , items 7, 17, 27, 37, 47, 57, 

67, 77, 87, and 97 have been designed to measure Deprivation of Privi¬ 
leges’ , ‘Nurturance’ is to be measured through items S, 18, 28, 38, 48, 58, 

68, 78, 88 and 98 ; items 9, 19, 29, 39, 49, 59, 69, 79, 89 and 99 belong 
to the dimension of ‘Rejectiou’ while items at no. 10, 20, 30, 40, 50, 60, 70, 
80,90 and 100 represent the ‘Permissiveness’ dimension of the home 
environment. 
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6.2.4. Reliability of the HEl 

The inventory m its final form was administered to 113 students 
including 54 boys and 59 girls studying m the intermediate science classes 
in five schools. 

The split half reliabilities were worked out separately for all the 
ten dimensions of the home environment inventory. Pioduct moment 
coefficients were computed and the resulting correlations between the two 
subdivided tests for each dimension were boosted up using Spearman 
Brown Prophecy foimula. The reliability indices are as follows . 

Table 6 3 Split-half reliabilities for various scales in HEI 


S.N. 

Aspects of home environment 

Split-half reliabibty 

1. 

Control 

.87856 

2. 

Protectiveness 

.74819 

3. 

Punishment 

.94686 

4. 

Conformity 

.86612 

5. 

Social Isolation 

.86996 

6, 

Reward 

.87522 

7 

Deprivation of Privileges 

.85494 

8. 

Nurturance 

90131 

9. 

Rejection 

.84071 

10. 

Permissiveness 

.72552 


6 2 5. Validity of the HEI 


Content validity of the Home Environment Inventory was very caie- 
fully scrutinized to make the inventory as dependable as possible. For 
this HEIs along with the operational definitions of various dimensions of 
Home Environment were given/sent to ten parents and experts to 
lead and to judge whethei each item designed to measure a particular 
dimension of home environment measures what it intends to measure 
The dimensions were indicated against each item. The judges were also 
requested to report the extent to which this inventory will measure the total 
hypothesized environment area. The author was satisfied when all of 
the seven parents and ten out of fifteen experts expressed the opinion 
that the items are measuring the characteristics indicated by the respective 
dinjensrous. 
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Intrinsic validity was also computed by correlating scores obtained on 
various dimensions with the scores obtained on the inventory. Product 
moment coefficients of correlation were worked out using responses of 
134 students including 60 boys and 74 girls studying science m five schools 
Values of these correlations are given m table 6.4. They point to the 


intrinsic validity of the tool. 

Table 6.4 Correlations between dimension scores 

and total scores on HEI 

S. N 

Dimension 

Correlation 

I. 

Control 

.39978 

2 

Protectiveness 

.15813 

3. 

Punishment 

.58200 

4. 

Conformity 

.43122 

5 

Social Isolation 

.73698 

6. 

Reward 

25169 

7. 

Deprivation of Privileges 

.65377 

8 

Nurturance 

40374 

9 

Rejection 

.52073 

lO. 

Permissiveness 

.44710 


Criterion related validity involves correlation between scores on the 
test and scores on some other pure criterion measure of the constructs which 
the subtest intends to measure No trait exists as ‘an ideal quantity’ indepen¬ 
dent of any operational definition. Ebel has pointed out that construct 
validation is a meaningless concept as the criteria are never prec ise and 
perfect. According to him the validity of a test is not determined unless 
the validity of the criterion has been determined, which requires a criterion 
for the other criterion, and so on adinfinitum. He is of the view that if 
test provides, m itself, the best available operational definitions, the concept 
of validity does not apply, A basic definition needs to be meaningful, but 
It does not need to be, and it indeed cannot be validated. Exactly the same 
view has been expressed by Atkinson “Validity in the sense of com¬ 
paring one response measure against another better one is meaningless 
for motivation research because there IS no better measure” Author has 
Opt calculated criterioo-rejated validity because of the lack of valid ciiteria. 


Sex Differences in Scientific Creativity 


It IS a well known fact that very few Indian women have achieved 
eminence as scientific discoverers or inventors Torrance’s (1963) experi¬ 
ments show that m the early school years girls develop attitudes, interests, 
and even disabilities that make it difiBcult for them to become scientific 
discovereis and inventors However, the author has observed that 
girls enjoy performing tasks that requiie creative scientific thinking. As 
compared to boys, girls (who constituted samples for the present investi¬ 
gation) showed active interest m responding to items on the ‘Tests of 
Scientific Creativity’ This observation aroused the curiosity to investigate 
whether sex variable plays any significant role on the development of 
scientific creativity. 

It is a fact that no two persons, except the identical twins, are likely 
to have identical genotypes (i.e. the genetic constitution). It is to be 
believed that boys differ fiom girls in their genotype According to 
Sinnott, et al, (1976) the phenotype (i e. the appearance of the organism 
=the sum total of all its characteristics) of any organism is necessarily a 
result of the intci action of a genotype with an environment Thus, both 
the genotype and the environment aie necessary for the development of 
scientific creativity, It, therefoie, appeals reasonable to hypothesize that 
sex differences occur in scientific creativity Testing of this hypothesis 
demanded formation of equivalent groups First of all verbal and non¬ 
verbal intelligence scores as obtained by boys and girls, were compared 
to avoid bias of intelligence among the two groups 

7 1 Comparison ot Nonverbal Intelligence among Boys anil Girls 

In order to hnd out whether the two gioiips tindei study aie similai m 
respect of their nonverbal intelligence students’ scoies on the culture fan 
test of intelligence were taken into consider ation and the Kolmogorov- 
Smirnov two sample test was used to analyse the scores Table 7 1 shows 
that the calculated value of D is .1393 This must equal oi exceed the D 
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Table 7 1 Comparison of nonverbal intelligence of boys and girls 


Cl 

fb < 

'g 

Cum Cum 

S95b(X) S: 

I02g(^) 1 

95b(^)"^102g(^) 1 


fb 

k 




32-33 

1 

0 

95 

102 

1 0000 

1 0000 

0.0000 

30-31 

1 

1 

94 

102 

9895 

1000 

.0105 

28-29 

0 

4 

93 

101 

.9790 

9902 

.0112 

26-27 

1 

5 

93 

97 

.9790 

9510 

0280 

24-25 

7 

6 

92 

92 

.9684 

9020 

0664 

22-23 

11 

15 

85 

86 

.8947 

8431 

.0516 

20-21 

15 

19 

74 

71 

.7790 

6961 

.0829 

18-19 

14 

17 

59 

52 

.6211 

5098 

.1113 

16-17 

15 

17 

45 

35 

4736 

3431 

.1305 

14-15 

12 

6 

30 

18 

.3158 

1765 

1393* 

12-13 

6 

7 

18 

12 

1895 

1177 

.0718 

lO-Ii 

S 

3 

12 

5 

.1263 

0490 

.0773 

8-9 

2 

2 

4 

2 

0421 

.0196 

.0225 

6-7 

1 

0 

2 

0 

.0211 

0000 

.0211 

4-5 

1 

0 

1 

0 

0105 

0000 

0105 





* D— 

•value 



value 

of .1938, 

m < 

order to 

enable us to 

reject Ho 

at .05 level. The 

computed value 

of i 

D IS less 

than 

the critical value of D. Hence, the 


null hypothesis of no significant diffeience in the intelligence of boys and 
girls IS acceptable. In other words, our sample subjects belonging to the 
two sexes do not differ with respect to then nonverbal intelligence. 
Now, wc will explore whether those two groups of boys and giils 
diffei with icspoct to scotes on Jalota’b Test of Mental Ability. 
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7 2. Sex Differences in Verbal Intelligence 

* 

Table 7.2 Sex differences in verbal intelligence 


CL 

fb 

fg 

Cum 

fb 

Cum 

k 

Ss5b(X) 1 

^lOZg (X) 1 Sggb (X)-Sl02g(X) 1 

95-99 

1 

1 

95 

102 

1 0000 

1.0000 

,0000 

90-94 

8 

14 

94 

101 

9895 

.9902 

0007 

85-89 

13 

7 

86 

87 

9053 

.8529 

.0524 

80-84 

7 

16 

73 

80 

7684 

7843 

.0159 

75-79 

5 

16 

66 

64 

.6947 

6275 

.0672 

70-74 

12 

14 

61 

48 

6421 

.4706 

1715 

65-69 

3 

9 

49 

34 

.5158 

3333 

1825 

60-64 

9 

10 

46 

25 

.4842 

2451 

.2391 

55-59 

10 

4 

37 

15 

.3895 

1471 

2424 

50-54 

11 

4 

27 

11 

.2842 

.1078 

.1764 

45-49 

4 

6 

16 

7 

1684 

.0686 

0998 

40-44 

5 

1 

12 

1 

1263 

.0098 

1165 

35-39 

6 

0 

7 

0 

0737 

0000 

0737 

30-34 

1 

0 

1 

0 

0105 

.0000 

0105 


* D—value 


Observation of table 7.2 shows that the calculated value of D is 2424, 
being the largest discrepancy between the two senes of observed cumulative 
step functions of the two samples Critical D values weie calculated with 
the help of formulae given in table M in Sisgd's Nonpaiainetric Statistics 
By computation it was found that our D value must be .1938, .2323, .2779 
or larger for Ho to be rejected at 05, 01, or 001 level of significance 
respectively The calculated D value (=.2424) is greater than .2323 (D- 
value required for testing significance at .01 level). Hence, H,, stands 
rejected at 01 level of significance. It means that verbal intelligence scores 
of boys are significantly lower than those of girls In other words sex 
differences exist m verbal intelligence among the sample subjects, 
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This finding may be quite disturbing but it does not challenge th^ 
established fact of no sex difference The diffeience is in respect or / 
the present sample When we give a serious thought to the nature of boys/ 
and girls who seek admissions to the science couiscs, the answer becomes^ 
apparent. Usually, only those guls who are confident of their ability tej 
understand science and their capacity to work haid opt for the science 
courses. Their family atmosphere compels them to take such a decisioa, 
As a lesult of this attitude of parents as well as gills, it is possible that 
intelligent girls decide to study science Such a decision making is not 
usual in the case of boys Aspirations of parents to see their sons ajs 
doctors 01 engineers usually guide the decision making piocess of boy; " 
It IS immaterial whether a boy is able to understand science oi no;. 
Even boys with no capacity to work haid and understand the base 
scientific concepts are allowed to sudy science In view of such conditions, 

It IS not surprising to find that girls aie more intelligent than boys. 


Now a question arises m our brain. Why do girls not excel boys in 
nonverbal intelligence The answer may be hunched eithei in the 
cultural context or in the number of items in the culture fair test of 
intelligence, These unusual findings called foi formation of equivalent 
groups, 

7 3. Formation of Equivalent Groups 


Table 7 3 Sex differences m nonverbal mtelhgence (foi equivalent gi oups) 


CL 

fb 

fir 

o 

Cum 

fb 

Cum. 

k 

^egbfX) 

S 6Sg(X) 1 

S5gb(X)-Sosg(X) 1 

32-33 

1 

0 

69 

69 

1 0000 

1 0000 

0.0000 

30-31 

1 

1 

68 

69 

.9855 

1.0000 

0 0145 

28-29 

0 

1 

67 

68 

9710 

.9855 

0.0145 

26-27 

1 

3 

67 

67 

9710 

.9710 

0 0000 

24-25 

5 

2 

66 

64 

9565 

.9275 

0 0290 

22-23 

9 

12 

61 

62 

.8841 

8986 

0.0145 

20-21 

13 

11 

52 

50 

.7536 

7246 

0.0290* 

18-19 

11 

13 

39 

39 

5652 

.5652 

0.0000 

16-17 

12 

10 

28 

26 

.4058 

.3768 

0 0290 

14-15 

6 

6 

16 

16 

.2319 

2319 

0 0000 

12-13 

5 

6 

10 

10 

.1449 

.1449 

OOOOO 

10-11 

3 

3 

5 

4 

0725 

.0580 

0 0145 

8-9 

pr — 

2 

1 

2 

I 

.0290 

0145 

0 0145 


*D—Value 
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While foiming equivalent groups, matching was done initially by pans 
so that each boy in the first gioup has a match in the second group 
Differences between veibal as well as nonverbal intelligence scoies of 
individuals in a matched pair langed from +3 to -3 After forming such 
equivalent gioups, efforts were made to ensure that the two groups are 
leally equivalent. To achieve this objective, Kolraogorov-Smirnov Two 
Sample Test was used 

Table 7 4 Sex differences in verbal intelligence (for equivalent gioups) 


C I 

fb 


Cum 

fb 

Cum 

fg 

Sesb(X) 

Sa.g (X) 

1 (X)-S„g (X) 1 

94—98 

2 

3 

69 

69 

1 0000 

1 0000 

0000 

S9—93 

8 

8 

67 

66 

9710 

9565 

0145 

84—88 

12 

10 

59 

58 

8551 

■8406 

•0145 

79—83 

5 

6 

47 

48 

6812 

6957 

0145 

74—78 

5 

7 

42 

42 

6087 

6087 

0000 

69—73 

12 

9 

37 

35 

5362 

5072 

0290 

64-68 

4 

4 

25 

26 

3623 

3768 

•0145 

59—63 

7 

8 

21 

22 

3043 

3188 

0145 

54—58 

6 

3 

14 

14 

2029 

2029 

0000 

49—53 

5 

8 

8 

11 

TI59 

1594 

0435 

44—48 

3 

3 

3 

3 

0435 

•0435 

•oooo 


D value 


Observation of tables 7 3 and 7 4 reveals that the calculated 
D values are .0290 (for nonverbal intelligence) and 0435 (foi veibal intelli¬ 
gence) These calculated values of D must equal oi exceed the critical D 
value (— 2312, .2775, oi 3320, computed with the help of formulae given in 
table M in Siegel’s book) in order to enable us to reject the null hypotheses 
at ‘05, .01 and 001 levels respectively Our D values(=.0290 and .0435) aie 
less than .2312 and theieforc the null hypotheses that boys do not differ from 
girls with respect to thou verbal/nonverbal intelligence stand accepted It 
means that the two groups aie equivalent with respect to verbal as well as 
nonverbal intelligence Now the scientific creativity scores of these boys 
and girls were used for exploring sex differences in scientific creativity 
Data has been analysed with the help of the Kolmogorov-Smirnov two- 
sample test 
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7 4. Differences in the Overall Scientific Creativity of Boys and Girls 
Table 7. 5 Differences in the scientific creativity scores of boys and giils 


C I. 

fb 


Cum 

fb 

Cum. 

fg 

Sc9b(X) 

1 S«g(X) 

1 (X)-Se,g (X) 1 

238—252 

0 

1 

69 

69 

10000 

1 0000 

0 0000 

223—237 

0 

0 

69 

68 

1.0000 

.9855 

0 0145 

208—222 

2 

3 

69 

68 

1.0000 

.9855 

0.0145 

193—207 

2 

5 

67 

65 

.9710 

.9420 

0.0290 

178—192 

3 

5 

65 

60 

9420 

.8696 

0.0724 

163—177 

1 

6 

62 

55 

8986 

.7971 

0.1015 

148-162 

4 

7 

61 

49 

.8841 

7101 

0.1740 

133—147 

6 

5 

57 

42 

.8261 

6087 

0.2174 

118—132 

4 

7 

51 

37 

.7391 

.5362 

0.2029 

103—117 

6 

16 

47 

30 

6812 

.4348 

0 2464 

88-102 

13 

9 

41 

14 

5942 

.2029 

0 3913* 

73—87 

14 

3 

28 

5 

.4058 

0725 

0.3333 

58—72 

6 

2 

14 

2 

.2029 

.0290 

0.1739 

43-57 

6 

0 

8 

0 

.1159 

0.0000 

0 1159 

28-42 

2 

0 

2 

0 

.0290 

0 0000 

0.0290 


* Dvalue 


Observation of table 7 5 shows that the largest discrepancy between 
the two series of observed cumulative step functions of the two samples is 
.3913 (=D value) This calculated value is larger than the critical value 
(=- 3320) requiied for signihcance at 001 level Thus, the null hypothesis of 
‘no significant difference in scientific creativity among boys and girls’ stands 
rejected It means that girls excel bjoysin_ scientific^ creativity, as judged 
by the ‘Tests of Scientific Creativity’ developed by the author. Similar ' 
findings have been reported by Yamamoto (1960), Neufeld (1964), Razik 
(1964), Dauvv (1966), Littlejohn (1967), Solomon (1968), Ogletree (1968), ( 
Fletcher (1968), Bowers (1971) and Rodrigues & Soriano de AlencaW 
(1983) Kelley (1965), Prakash (1966), Rama (1968, 1969), Middents (1968) 
Straus and Straus (1968) and Gagoeja (1972) have found that boys are more’i 
creative than girls. Torrance (1962) has aptly remarked, “That boys excel 
girls, and girls boys in different kinds of creative activity has been one 
of the most consistent findings about creative thinking during the past 
sixty or seventy years ” 
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7 5 Differences in Scores on Various Aspects of Scientific Creativity among 
Boys and Girls 

Analysis of data on overall scientific creativity score s has revealed 
excellence of girls l^ow let us further probe and try to see whether girls 
excel boys in various aspects of scientific creativity, viz fluency, flexibility, 
originality and inquisitiveness 

Table 7 6 Differences in scores obtained by boys and gii Is on 
fluency aspect of scientific cieativity 


C.I 

fb 

fg 

Cum. 

fb 

Cum. 

Seeb(X) 

S6.g(X) 

1 S6,b(X)~S,,g(X) 1 

62-66 

0 

1 

69 

69 

1.0000 

1 0000 

0 0000 

57-61 

0 

0 

69 

68 

1 0000 

.9855 

.0145 

52-56 

0 

5 

69 

68 

I 0000 

.9855 

0145 

47—51 

2 

7 

69 

63 

1.0000 

.9130 

0870 

42—46 

6 

10 

67 

56 

9710 

.8116 

.1594 

37—41 

4 

9 

61 

46 

8841 

.6666 

.2175 

32—36 

10 

11 

57 

37 

8261 

.5362 

.2899 

27—31 

10 

12 

47 

26 

6812 

3768 

3044 

22—26 

13 

10 

37 

14 

5362 

2029 

.3333’ 

17—21 

16 

4 

24 

4 

3478 

0580 

.2898 

12—16 

7 

0 

8 

0 

.1159 

0 0000 

.1159 

7—11 

1 

0 

1 

0 

0145 

0,0000 

0145 


* D-value 

Table 7 6 shows that the calculated value of D is 3333. This value 
IS significant at .001 level. Thus, there exists significant difference in 
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fluency aspect of scientific cieativity among boys and girls It means tliat 
as compared to boys, girls are higher on fluency aspect of scientific creati¬ 
vity. Guilford (1964), Dhir (1973) and Goyal (1973) have reported similar 
findings m case of fluency aspect of general creativity. 


Table 7 7 Comparison of scores obtained by boys and gii Is on Jiexi- 
bihty aspect of scientific creativity 


c. r. 

fb 

9 

Cum 

fb 

Cum. 

fg 


Se.g(X) 

1 S6.b(X)-Se.s(X) 1 

39-41 

0 

2 

69 

69 

1 0000 

1 0000 

0 0000 

36-38 

1 

6 

69 

67 

1 0000 

0 9710 

0 0290 

33—35 

5 

9 

68 

61 

0.9855 

0 8841 

0 1014 

30-32 

3 

7 

63 

52 

0 9130 

0 7536 

0.1594 

27—29 

4 

3 

60 

45 

0 8696 

0 6522 

0 2174 

24—26 

9 

12 

56 

42 

0.8116 

0.6087 

0 2029 

21—23 

5 

15 

47 

30 

0 6812 

0.4348 

0 2464 

18—20 

16 

9 

42 

15 

0.6087 

0.2174 

0 3913* 

15-17 

16 

5 

26 

6 

0 3768 

0.0870 

0 2898 

12—14 

6 

1 

10 

1 

0.1449 

0 0145 

0 1304 

9-11 

3 

0 

4 

0 

0 0580 

0 0000 

0 0580 

6-8 

1 

0 

1 

0 

0 0145 

0 0000 

0 0145 


* D value 


Observation of tabic 7 7 levenls that the calculated value of D is 
39)3. This value is significant at .001 level and the null hypothesis of 
no significant difference in flexibility aspect of scientific creativity among 
boys and girls stands rejected. This means that giils excel boys on flexibi¬ 
lity, an aspect of scientific creativity 
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Table 7. 8 Comparison of scores obtained by boys and girls on 
originality aspect of scientific creativity 


C. I. 

fh 


Cum. 

fb 

Cum. 

h 

Sesb(X) 

S6sg(X) 1 S6sb(X)-Sssg (X) 1 

136-145 

0 

1 

69 

69 

1.0000 

1.0000 

o.opoo 

126—135 

2 

0 

69 

68 

1.0000 

.9855 

0145 

116—125 

0 

3 

67 

68 

.9710 

.9855 

.0145 

106—115 

2 

3 

67 

65 

9710 

.9420 

.0290 

96-105 

2 

6 

65 

62 

.9420 

8986 

.0434 

86—95 

I 

6 

63 

56 

.9130 

.8116 

1014 

76-85 

4 

8 

62 

50 

8986 

.7246 

1740 

66-75 

7 

8 

58 

42 

.8406 

.6087 

.2319 

56—65 

4 

7 

51 

34 

.7391 

.4928 

.2463 

46-55 

11 

16 

47 

27 

.6812 

3913 

.2899 

36—45 

17 

6 

36 

11 

5217 

.1594 

.3623* 

26-35 

10 

5 

19 

5 

.2754 

0725 

.2029 

16-25 

6 

0 

9 

0 

.1304 

0.0000 

.1304 

6-15 

3 

0 

3 

0 

,0435 

0 0000 

0435 


* D value 


Table 7,8 shows that the calculated value of D is .3623. It is siguificant 
at 001 level. It means that the null hypothesis of no significant difference 
in originality, an aspect of scientific creativity, among boys and girls is to 
be rejected Our decision to reject H* implies that girls excel boys on 
originality aspect of scientific creativity. MacGregor and Smith (1965), 
Harlow (1967) and Hussain and Hussain (1975) have found-that girls excel 
boys in originality. 

Examination of table 7,9 shows that the calculated D-value is .1449. 
This value is less than the critical value-2312 (for-05 level). Hence, this 
D-value is not significant at 05 leveli Thus, there exists iio significant 
difference in inquisitiveness aspect of scientific creativity amoqg boys and 
girts ‘ Id otb'er wor'ds Boys and girls are sinfilhr on inquisitiveness factor. 
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Table 7. 9 Comparison of scores obtained by boys and girls on 
inquisitiveness aspect of scientific creativity 


C.I. 

fb 

fg Cum. fb 

Cum. fg 

S«a(X) 

S,sg(X) 

1 Ss,b(X)-Se98 (X) 1 

12-12 

2 

0 

69 

69 

1.0000 

1 0000 

0.000 

11—13 

0 

3 

67 

69 

.9710 

1.0000 

.0290 

10-11 

4 

1 

67 

66 

9710 

.9565 

.0145 

9-10 

5 

9 

63 

65 

9130 

.9420 

.0290 

8—9 

7 

12 

58 

56 

.8406 

.8116 

.0290 

7-8 

14 

15 

51 

44 

.7391 

.6377 

.1014 

6-7 

9 

11 

37 

29 

.5362 

.4203 

.1159 

5-6 

7 

7 

28 

18 

.4058 

2609 

.1449’ 

4-5 

11 

6 

21 

11 

.3043 

.1594 

.1449 

3-4 

4 

3 

10 

5 

.1449 

0725 

.0724 

2—3 

2 

1 

6 

2 

.0870 

0290 

.0580 

1-2 

4 

1 

4 

1 

.0580 

0145 

.0435 


* D—value 


Siunmary and Discussion 

This chapter dealt with investigation of sex differences m scientific 
creativity. Girls have been found to excel boys in overall scientific creativity 
and m three of the four aspects of it, viz. fluency, flexibility and originality 
Thus, the two sexes differ with respect to scientific creativity but it will 
not be proper to conclude that these differences are because of sex. These 
differences may be on account of differences in genotype of boys and girls. 
Brierley (1967) has pointed out: 

“Exceptionally, a genius is born to unexceptional parents. This 
is because he has inherited an arrangement of genes which, on the 
basis of the chance shuffling of chromosome and genes at gamete 
formation, is extremely improbable. Shakespeare, Goethe, 
Beethoven, Newton. Ampere, Charlie Chaplin, Dickens, Gauss! 
Faraday, Kepler, and Einstein appeared out of the blue, 
aJi^iough it is Ii|»ly that th’dr parents were intelligent^ Ttfe chance 



SEX DIFFERENCES IN SCIENTIFIC CREATIVITV : 123 


of another Shakespeare turning up in the same family, for 
instance m a son, is highly unlikely because when the genius 
reproduces, his particular gene arrangements are split up. 
Although they are the same genes that are transmitted to the 
son, it is even more unlikely that the gene combinations that 
helped him to become a genius will emerge exactly the same in 
the child.” 

Occasionally long family trees of exceptionally gifted people show 
the perpetuation of gifts as well as the step 'by step assembly of an 
outstanding gene combination culminating in a genius such as Charles 
Darwin, Francis Gallon, John Sebastian, Bach or Titan. But the genius 
of Erasmus Darwin turned up out of the blue The family tree of the 
‘Dawin—Wedgwood— Gallon Pedigree’ shows the inheritance of scientific 
talent. No doubt, a man’s genetic endowment determines his potentialities 
However, the environment determines the extent to which these potentiali¬ 
ties will be fulfilled during development. It is very difficult indeed to 
disentangle the effects of heredity (nature) and environmentTnurture) in a 
human individual (Brierley, 1967). We agree with the views of Sinnolt, 
et al. (1976) who remarked, “a person, with all his physical, physiological, 
and mental traits, is necessarily a product of growth and development 
brought about by a certain genotype in a certain succession of environ¬ 
ments. The phenotype of a person at a given moment is determined, 
of course, not only by the environment that prevails at that particular 
moment but also by the whole succession of environments he has experiened 
during his life time. Every person is the product of his genotype and of 
his life experiences,” 

To sum up, it becomes clear that the observed differences in scientific 
creativity among boys and girls may be the products of their genotypes 
j and/or the perceived environment. Lawrenz and Welch (1983) found that 
I students perceived classes taught by females as more formal, more goal 
directed, more diverse and as having more instances of favouritism and 
friction between students, and classes taught by males were perceived as 
more difficult. Studies by Yarrow etal (1971), Margolin and Patterson 
(1975), Lamb (1976, 1977), Clarke-Stewart (1978), Bclsky (1979), Mulhorn 
and Passman (1981) and Stucky (1982) have indicated existence of sex 
differences in parent child interaction. So, children’s exposure to different 
amounts of stimulation m their homes and schools may be responsible for 
sex differences in scientific creativity. 



Relationship of Home and School 
Environments to Scientific Creativity 


In the previous chapter an attempt was made to investigate sex differ¬ 
ences in scientific creativity It was found that girls excel boys m overall 
scientific creativity with particular reference to fluency, flexibility and 
originality. Differences in the genotypes of boys and girls and the environ¬ 
ments as perceived by boys and girls might have contributed to the observed 
variations in the development of scientific creativity. It idicates that 
scientific creativity among boys and girls may be associated with different 
aspects of home or school environment as perceived by them The present 
section embodies our efforts to explore the relationship between perceived 
school/home environments on the one hand and overall scientific creativity 
as well as various aspects of it on the other. 

8.1. Relationship between Perceived School Environment and Scientific 
Creativity 


Table 8.1 Tau-coefficients of coneJathn between school environment 


and scientific creativity 



Dependent Variable 

Value 
of Tau 

Value 
of Z. 

Level of 
Significance 

For boys; 

1, Overall Scientific Creativity 

- .1015 

1.46 

.1442 

2. Aspects of Scientific Creativity : 

(a) Fluency 

— .0981 

1.41 

.1586 

(b) Flexibility 

- .0968 

1.39 

.1646 

(c) Originality 

- .1758 

2.52 

.0152 

(d) Inquisitiveness 

— .1218 

1.75 

.0802 

For Girls • 

3. Overall Scientific Creativity : 

— .0972 

1.45 

.1470 

4. Aspects of Scientific Creativity 

(a) Fluency 

- .0715 

1 07 

2826 

(b) Flexibility 

— .0734 

1.09 

.2758 

(c) Originality 

- 0984 

1.47 

.1416 

(d) Inquisitiveness 

— .1085 

1.62 

.1052 
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Table 8 1 shows that school environment as perceived by boys or girls 
is not significantly correlated with their scientific creativity at .05 level. 
This indicates that development of scientific creativity among boys and 
girls is not influenced by their perception of increasing levels of stimulation 
in school environment Still nothing definite can be said about the promot¬ 
ing or inhibiting role played by school environment in the development of 
scientific creativity because such non-significant relationships do not exist 
between the school environment and various aspects of scientific creativity. 

In case of boys, originality has been found to be negatively 
correlated (tau=—.1758) with their perception of stimulation m school 
environment. This implies that inweasing amount of stimulation in 
school environment may inhibit the development of originality among 
boys. It also shows that expiession of original responses by boys may be 
accompanied by creation of less congenial climate which does stimulate 
expression of scientific creativity However, originality in girls docs not 
have a significant relationship with their perception of stimulation m school 
environment (tau= 0984) This shows the difference m the impact of 
school environment on development of scientific creativity. It may be the 
result of increased amounts of motivation and intellectual energy in boys 
who have greater achievement concerns (Newel, Shaw & Simon, 1962; 
Wallach & Kogan, 1965). 

Three remarkable similarities are apparent in existence of non-signifi¬ 
cant relationships between three aspects of scientific creativity, viz, fluency, 
flexibility, and inquisitiveness and the stimulation as perceived by boys as 
well as girls in their school environment. This indicates that less stimulation 
in school environment may not stifle creativity and more stimulation may 
not ensure development of scientific creativity in general and fluency, 
flexibility and inquisitiveness aspects of scientific creativity m particular. 
We cannot say that less stimulation will not be conducive to more creativity. 
The reasons for these findings become clear when we think of Hilgard’s 
(1962) views about ‘primary process thinking’ and ‘secondary process think¬ 
ing’and Wciniuger’s (1977) views. Hilgard’s views indicate that scientific 
creativity may involve less of primary process thinking and more of 
secondary process thinking. Thus, scientific creativity is less impulse-driven 
and children with more scientific creativity might have preferred to postpone 
immediate giatiflcation for future gains and consequently, they might have 
succeeded m preserving or developing their potential. On the other hand, 
children with less scientific creativity might have failed m developing 
their scientific creativity because of their preference for immediate gains 
and dependence on teachers who reward only conforming behaviours. 
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Less stimulation, as perceived by boys or girls, might have failed in 
producing unconscious conflicts that threaten individual’s ego and, 
therefore, children might not have felt the need for protection by 
repressing all powerful feelings that may be associated with fluency, 
flexibility, inquisitiveness and scientific creativity. This explanation draws 
support from Weinmger’s view that creative potential gets distorted when 
ego IS thieatened and the individual starts repressing his feelings. 

Thus, except originality all the aspects of scientific creativity possess 
non-signiflcant relationship with school environment stimulation as 
perceived by boys or girls. However, we cannot say that the relationship 
between boys’ perception of stimulation in school environment and their 
scientific creativity is pure This relationship might have been affected 
by verbal intelligence, nonverbal intelligence, extraversion, neuroticism 
and socio-economic status. It is, therefore, necessary that the component 
of variability due to these intervemng variables be partialed out. 

8.1.1. Study of Relationship between Boys' Perception of Their School 
Environment and Their Originality When Intervemng Variables 
Are Held Constant 

Observation of the table 8.2 reveals that when intervening variables 
are partialed out, the relationship between boys’ originality and their 
school environment has changed from what it was when they were not 
partialed out. However, the kind and direction of the correlation between 
originality and perceived school enviionment (=— 1758) has not changed. 
The magnitude of this relationship has altered. 


Table 8,2 Kendall partial rank con elation coefficient between boys' 
originality and their school environment when intervening 
variables are partialed out 


S.N. 

Variable partialed out 

Partial Rank Correlation Coefficient 

1 

Verbal Intelligence 

-.1173 

2 

Nonverbal Intelligence 

-.1903 

3 

Extraversion 

-.1746 

4 

Neuroticism 

—.1753 

S 

Socio-Economic Status 

—.1838 
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When extraversion and neurotidsm were partialed out, the resulting 
correlations (=—.1746 and —.1753) were not much smaller than (.1758). 
Thus, the relationship between originality and the perceived school environ¬ 
ment IS relatively independent of the influence of extraversion and neuro- 
ticism. The facts that correlations between neuroticism and originality ; 
as well as extraversion and originality are quite low (=.0147 and—.0236) 
and perceived school environment is not significantly correlated with either 
extraversion or neuroticism also support the present finding. 

When verbal intelligence was partialed out, the obtained correlation 
between originality and perceived school environment decreased at second 
decimal place. It indicates that verbal intelligence is tied with school 
environment so far as development of scientific creativity and originality 
is concerned. That is, as a determinant of originality school environment 
operates in different ways at different levels of verbal intelligence. 

Correlations between originality and perceived school environment 
has increased at second decimal point when nonverbal intelligence and 
socio-economic status were partialed out. Thus, the relationship between 
school environment as perceived by boys and their originality is, perhaps, 
tied with nonverbal intelligence and socio-economic status This implies that 
school environment will operate differently at different levels of nonverbal 
intelligence and socio-economic status 

Above discussion shows how intervening variables influence the role 
played by school environment in the development of originality Now we 
will explore how various aspects of creativity in the medium of science i.e. 
scientific creativity, are related to different aspects of school environment. 

8.12. Relalionship between Various Aspects of School Environment and 
Scientific Creativity 

Table 8 3 shows values of Spearman rank correlation coefficients - 
between children’s perception of various aspects of school environment and 
their fluency, flexibility, originality, inquisitiveness and overall scientific 
creativity. Peiusal of correlations given in column two of this table shows 
that in case of girls no significant correlation has been found between 
fluency, flexibility, originality inquisitiveness and scientific creativity 
on one hand and creative stimulation aspect of school environment on 
the other. This indicates that neither more nor less creative stimulation . 
in the school if it is perceived so by girls, may influence the development 
of scientific creativity in general and fluency, flexibility, originality and 
inquisitiven'esis aspects of Scientific creratSvity in partfculdr. 



Table 8.3 Relationship between various aspects of school environment and scientific creativity 
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*/** Significant at 05/ 01 level 

Responses to items on CON and REJ aspects of school environment have been negatively scored. 
Values of rank correlations for girls appear in bold face type Other values are for boys. 

Aspects of school environment CRS=Creative Stimulation ; COE=Cognitive Encouragement; 
PER=Permissiveness ; ACC=Acceptance ; CON=Control; REJ= Rejection. 
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The relationship between boys’ perception of creative stimulation in 
school environment and their fluency, inquisitiveness, and scientific 
creativity is not significant at 05 level This means that the degree of crea¬ 
tive stimulation which is perceived by boys in their school environment has 
nothing to do with the development of scientific creativity. All these findings 
are quite striking. Author, like Wallach and Kogan (1965), thinks that 
highly creative girls may be^more bored by various classroom routines than 
their less creative peers Hence, the former might engage in attention¬ 
seeking behaviours in the service of a need tor variety. They might have 
displayed little hesitation in expressing their opinions. Thus, more boredom 
resulting from excessive stimulation might have inteivened and checked 
stimulating effect ot creative stimulation on the development of scientific 
creativity. The same arguments may hold truth in case of boys. However, 
flexibility and originality aspects ot scientific cieativity have been found to 
be significantly related with boys’ perception of increasing levels of creative 
stimulation in school environment. The obtained rank conelation 
coefficients were negative and significant at 05 level This implies that 
perception of increased quantitites of creative stimulation may inhibit the 
development of flexibility and originality among boys This finding draws 
support from Heck’s (1978) views He thinks, “A creative environment 
does not necessarily teach a child what to think but rather assists him in 
how to think A stimulating environment provides the motivation for a 
child to become a miniature researcher through the process of reading, 
living, and recalling.” 

Thus, it becomes evident that excessive emphasis on stimulating 
environment with least stress on the knowledge that is to be used during 
creative expression may be inimical for the development of scientific 
creativity. This may be a potent factor that might have led to low 
flexibility and originality among boys who perceived more creative stimula¬ 
tion. It may be because of the comparatively more help being given to 
young children to explore their environment and their feelings and find 
ways to handle their emotions and their relationships with others in the 
school environirfcnt, Fiitfilm'etrt df thejr ^^stc ppeds of belongingmfss and 
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security might have been met while boys were planning and acting out 
in the creative environment. They might be aware of how to motivate 
and discipline themselves and their emotions (Tyas, 1971) and this fact may 
be responsible for the development of more flexibility and originality among 
boys who perceived low level stimulation for creative work in their schools 
Plowman’s (1978) views also support the implication that more perceived 
creative stimulation in school environment may inhibit the development of 
flexibility and originality He has stressed the role of integrative learning m 
the development of creativity. If we were to seriously analyse the teachmg- 
learning-activities that exist m most of the science classes, we might conclude 
that our individual learning plans are not holistic but fragmented in nature, 
i.e in one learning experience children aie usually involved m acquisition of 
basic, advanced or isotenc knowledge, but during the same learning 
activities they are never exposed to ideas which engendei creative expression 
or production in science. Attempts to promote acquisition of problem¬ 
defining and problem-solving skills as well as traits like adaptive flexibility, 
ideational fluency and originality are seiiously lacking in our activities m 
science classes. In this lack of integrative learning, the presence of a 
socio-emotional climate designed to encourage scientific creativity in parti¬ 
cular and creativity in genera! might have been least potent in promoting 
the development of scientific creativity. 

Column 3 of table 8.3 shows Spearman rank coeflScients of correlation 
between children’s perception of increasing quantities of cognitive 
encouragement in school environment and their scientific creativity. 
Observation of this column reveals that all aspects of scientific creativity, 
when considered separately or in toto, exhibit no significant relationship 
with cognitive encouragement in respect of girls. It indicates that develop¬ 
ment of scientific creativity among girls may not be influenced by their 
perception of more or less cognitive encouragement that exists in their 
school environment 

Rank coefficients of correlation between boys’ perception of cognitive 
encouragement in their school environment and' tUcir scientific creativity 
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reveal an interesting phenomenon. In their case fluency and flexibility have 
been found to be insignificantly correlated with boys’ perception of cognitive 
encouragement in school euvnoument. However, the correlations between 
originality, inquisitiveness and scientific creativity and cognitive encourage¬ 
ment are significant at .01, .01, and .05 levels respectively, meaning thereby, 
that increased cogniuve encouragement may lead to inhibiiion of originality, 
inquisitiveness and scientific creativity while decreased level i e. less cognitive 
encouragement may contribute to the development of scientific creativity in 
geneial and originality and inquisitiveness in particular. Occurrence of these 
negative and significant relationships is a startling one because information 
is the stuff out of which pioductive ideas are made. The possession of 
functional scientific information which is the transferable information, 
IS important for the development of scientific creativity. The obtained 
lelationships may be the reflections of the excessive emphasis laid by 
students and teacheis on acquisition of knowledge that is strongly chained 
to the cues and contexts with which'it was learned. Such a pool of informa¬ 
tion cannot be expected to be free to emerge in new connections and new 
contexts. Guilford’s (1977) ‘information theory of creative thinking’ 
also supports this hunch. Besides this, individual attitudes and intellectual 
skills that apply at the time of retrieval (skills m the form of SI abilities) 
may have a significant impact on cieative expression of students in the 
field of science. If we weie to seuously think about the cogniuve 
and methodological aspects of science education, as it is being imparted 
m many schools, this fact becomes more evident Our teachers usually 
encourage cognitive development among boys. They do not teach for 
deep conceptualizations and for logical interrelationships and organiza¬ 
tions and these may account for the obtained negative but significant 
relationship. The inference that perception of cognitive encouragement in 
school environment influence the growth of scientific creativity is an interest¬ 
ing one This draws support from views of Wallach and Kogan (1965) on 
‘distinctive sets of role behaviours’. According to them, the heavily 
sex-typed behaviouis can serve as guiding models. They stress achievement 
centred behaviouis more strongly in males than females. 

Observation of column 4 of the table 8 3 reveals that-the rank coefficients 
of correlation between boys’ perception of permissiveness in school, environ¬ 
ment and their flexibility, inquisitiveness and scientific creativity and girls’ 
perception of permissiveness in school environment and their fluency, flexi¬ 
bility, originality, inquisitiveness and scientific creativity are not significant 
at 05 level. This means that neither more nor less permissiveness has a 
significant impact on the development of fluency, flexibility, inquisitiveness 
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and scientific creativity among boys and fluency, flexibil ty, originality, 
inquisitiveness and scientific creativity among girls 

Besides these correlations, the correlation between boys’ 'i-igmality 
and their perception of permissiveness in school environment i.r legative 
and significant at .05 level. This implies that expression ol original 
behaviours may be followed by restrictions on pupils’ behR'iourie less 
permissiveness. This also indicates that less permissivenr ,s may be con¬ 
ducive to the development of scientific creativity The avail ihnity of less 
stimulation as a lesult of perception of less permissiveness by boys might 
have produced greater anxiety in the scientifically creative bo,s and this 
anxiety might have motivated the creative ones to become n iept in both 
reflection and deliberate introspection as well as free-wheelinj irapulsivity. 
Biography of Priestley, Darwin, Kepler and several leading physicists 
provide innumerable evidences of a high anxiety level in them (Cattell 
1963) This adaptation might be responsible for the develo, ment of 
their origihalny. Their positive attitudes toward developmen of their 
valuable asset, i e scientific creativity, especially originality, tog.\her with 
their skill in modelling abilities important for creative thinking in science 
might be responsible for development of boys’ originality when less 
permissiveness was perceived to exist in school environment Belcher 
(1975) and Frederickson & Evans (1971) have considered these two factors 
to be most important for creative thinking. 

Observation of column 5 of table 8.3 reveals that the correlations 
between perceived acceptance m school environment and boys’ fluency, 
originality, inquisitiveness and scientific creativity ; and girls’ fluency, 
flexibility, originality, inquisitiveness and scientific creativity are not 
significant at .05 level. This reflects that children’s perception of 
acceptance in their school environment does not play any important 
role m the development of scientific creativity among boys as well as 
girls in general and fluency, originality and inquisitiveness among both 
boys and girls and flexibility among girls in particular It also indicates 
that acceptance m school environment may not be associated with scientific 
creativity among children. That is children’s expression of more or less 
creative behaviour will not influence teacher pupil-interactions so far as 
acceptance of their rights as individuals are concerned This may be 
the typical finding in the Indian context. Teachers have to play an 
important role in the development of children’s personality and cognition 
and these roles demand that children’s individuality must be accepted So, 
our teachers might not have discriminated the highly creative and the low 
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creative science students from the normal ones and therefore, these students 
might not have experienced different amounts of acceptance because of the 
differences in amounts of their scientific creativity. 

Besides the nine non-significant correlations one correlation (—.2043) 
between perceived acceptance and flexibility among boys is significant at .05 
level This indicates that more acceptance, if perc eived as more acceptance 
by boys, may inhibit the growth of flexibility in boys’ behaviour relevant 
to science It also implies that boys’ flexibility will develop if they ex- 

periencrlesrScceptance ln 'teacliaPpu^-relationships. This may be the 
outcome of the fact that usually boys’ behaviour to deviate from the norm 
IS not accepted by teachers in ordinary situations When teahers’ behaviour 
showed low level of acceptance, the highly creative boys who do not 
believe in acting out more attention-seeking behaviours (Wallach & Kogan, 
1965), might have developed anxiety for preserving their uniqueness and, 
because of their highly dominant nature, gieater creative motivation, more 
intellectual energy and excessive persistence they might have succeeded 
in developing their flexibility to some extent. 

Examination of the rank coefficients presented in column 6 of table 8.3 
reveals that there does not exist any significant relationship between the 
amount of control as perceived by boys or girls and their scientific 
creativity in general and their fluency, flexibility, originality and in¬ 
quisitiveness in particular. This means children’s perception of decreasing 
quantity of control in school environment has no significant impact on 
the promotion or inhibition of the development of scientific creativity. 
This may be the reflection of strict discipline imposed by teachers on 
all the students who with the passage of time learn to exercise self-control 
on their activities. They might have learnt when and how to express 
their scientifically creative behaviour in the class or outside the class. When 
we consider the views of Barron and Bru ner, it becomes evident that the 
scientifically creative chil^en_niigh^ enjoyed situations presenting 

opportunities for chaIlenge^n<nfinovaiioni preferred opinions arrived 
at by themselves, or—they could not have developed emotional tensions 
because of more contfbT~~Tlicit'"sriTyjng self-confidence and commitment 
might have contributed to development of their scientific creativity m com¬ 
plex environments. 

Column 7 of table 8 3 shows that correlations between children’s 
perception of rejection m school environment and their fluency, flexibility, 
originality, inquisitiveness and scientific creativity are not significant 
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statistically. This indicates that decreasing quantity of rejection m school 
environment, if perceived so by children, may not contribute to develop¬ 
ment of scientific creativity among boys and girls It is quite distuibmg 
to say that children’s scientific creativity may not be adversely affected 
when teachers do not accord recognition to student’s right to deviate, 
act freely and be an autonomous person. It seems that children are 
not much sensitive to rej'ection as exeicised by their teachers It is apparent 
that use of least rejection for a child may not guarantee the development 
of his creative potential unless his or her ge.ietic endowments and intel¬ 
lectual abilities influence this development positively It may be the 
reflection of inconsistency m teachers’ behaviour to use rejection as a 
device for shaping child’s particular behaviour exhibited on different 
occasions. Effect of more rejection on development of scientific creativity 
would not have occuired because it might have failed to cause development 
of emotional tensions which block creative behaviour of children. 
This discussion indicates that an exhaustive programme designed for 
the development of scientific cieativity need not lay much emphasis on 
avoidance of rejection 

Summary 

Till now we tried to study relationship between peiceived school en¬ 
vironment and scientific creativity Our efforts have revealed existence of no 
significant relationship betsveen perceived school environment and overall 
scientific creativity among boys as well as girls. In the case of boys 
originality aspect of scientific creativity was found to be negatively cor¬ 
related with perceived school environment This relationship has been 
found to be tied with verbal intelligence, nonverbal intelligence and 
socio-economic status However, it was relatively independent of the 
influence of extraversion and neuroticism 

When the relationships between various aspects of school environment 
on the one hand and overall scientific creativity and various aspects of it 
on the other were studied, giils’ overall scientific creativity and vaiious 
aspects of it were found Jo . be~ ihsIgnifi-canUy related with all the aspects 
of perceived school environment. In case of boys, our findings indicated 
that increasing levels of creative stimulation may lead to the development 
of low flexibility and originality, while increasing levels of cognitive 
encouragement were found to be negatively associated“\\mh overall scientific 
creativity and originality and inquisitiveness aspects of it. Acceptance 
and permissiveness (increasing levels) were found to be negatively associated 
with flexibility and originality aspects of scientific creativity. Besides 
these, other relationships were not significant at .05 level. 
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8 2. Relationship betweeu Perceived huiac Euvirouinent nod Scientihe 
Creati^ itv 

Discussioji m the precediJig pages indicates that school environment 
influences the growth of scientific creativity among boy». Gnls appeared 
to be immune to the effects of school environment, However, Smith and 
Geoffry (1968) suggested that tlie process of schooling is not isolated trom 
parental influences Review of researches by Watts (1970) shows that 
cognitive development is highly dependent upon the verbal and eftective 
interaction between the parent and the child This phenomenon requires 
further probe into the lelationship between scientihc creativity among boys 
and girls and the perceived home enviionmeuts 


fable 8.4 Tau uoejficituns oj cuneianoii bawcen home ftivitomnent 
am! scientific cieatmty 


Dependent variable 

Value of 
Tau 

L 

\ alue 

Level of 
Significance 

for boys 

1 Oveiall Scientific Cieativitj 

1015 

1 46 

1442 

2 Aspects of Scientific Creatnitv 

(a) h'luem.y 

0868 

1 25 

2112 

(b) Flexibility 

0762 

1 10 

2714 

(c) Originality 

1102 

1 58 

.1142 

(d) Inquisitiveness 

1941 

2.7ii 

0U54 

For Girls 

3 Overall Scientific Ciealivity 

1741 

? 59 

.0096 

4 Aspects oF Scientific Creativity 

(a) Fluency 

.1502 

2 24 

0250 

(b) Flevibility 

1306 

1 95 

0512 

(c) Originality 

2267 

3 38 

0007 

(d) Inquisitiveness 

0611 

0 91 

8336 



136 : effect of home and school environments on scientific : creativity 

Table 8. 4 shows that tau-coefflcienls of coi relation between perceived 
home environment and inquisitiveness among boys , and fluency, originality 
and scientific creativity among girls are significant at .005, .025. .0007 
and .0096 levels respectively The remaining correlations are not signi¬ 
ficant at .05 level. 

The cotflkient of correlation between perceived home environment 
and boys’ inquisitiveness is low (= 1941) and positive. It shows that peicep- 
tion of more stimulation in home environment may lead to the development 
of inquisitiveness. It also indicates that parents stimulate children’s ability 
to ask questions i e. their inquisitiveness We cannot conclude that percep¬ 
tion of more stimulation in home environment will be conducive to the 
development of fluency, flexibility and originality m particular and scientific 
creativity in general. This is evident because only one aspect of scientific 
creativity among boys is positively and significantly coirelated with per¬ 
ceived home environraeut 

Observation of the table 8 4 leveals that perceived home environment 
IS positively correlated with fluency, flexibility, originality, inquisitiveness 
and scientific creativity among girls. The tau-coeflficients are 1502, 1306, 
.2267, .0611 and 1741 respectively. Out of these five coefficients of 
correlation, two are not significant at .05 level while the remaining three 
^coefficients are significant. This shows that perception of more or less 
Simulation m home environment may not affect the growth of flexibility 
and inquisitiveness among girls However, its effects will be pronounced 
m case of fluency, originality and scientific creativity That is, perception 
of more stimulation may contribute to the development of scientific creati- 
^vity in general and fluency and originality in particular. 

Analysis of above discussion shows that perception of more stimula¬ 
tion in home environment can be of paramount importance in the develop¬ 
ment of inquisitiveness among boys , and fluency, originality and scientific 
creativity among girls This indicates that home environment operates 
differently in case of boys and girls to influence the development of their 
scientific creativity These findings may be the reflections of environmental 
consistency for females and inconsistency in parental child—rearing beha¬ 
viours in case of girls / e boys might have failed to guess their parent’s 
behavioui. This phenomenon cau be readily observed in most of the 
families in Uttar Pradesh. Evans and McCandless (1978) have aptly 
remarked, “Most of us who have children or who have worked with children 
have observed them react differently to uniform treatment.” This stresses 
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the possibility that as compared to boys girls would have been more sensi¬ 
tive to the stimulation available m the home environment and might have 
reacted sharply to less stimulation, Existence ot moie scientific creativity 
among girls also supports the present implication 

On comparing the correlations between children's scientific creativity 
(overall and various aspects of it) and school environment with the correla¬ 
tions between scientific creativity (oveiall and various aspects of it) among 
children and home environment, we find that perception of moie stimula¬ 
tion in school environment may contribute to the development of origina¬ 
lity aspect of scientific creativity among boys while the perception of more 
stimulation in home environment may contiibute to development of inquisi¬ 
tiveness among boys , and overall scientific creativity and fluency, oiigmality 
and inquisitiveness aspect of it among girls Thus, it becomes evident that 
stimulation in school-environment may play a piominent role in the develop¬ 
ment of scientific creativity, specially originality aspect of it among boys but 
girls’ scientific creativity may be influenced by their perception of stimula¬ 
tion in home environment This leflects idiosyncratic effects of home and 
school environments on the development of scientific creativity among boys 
and girls. Boys’ scientific creativity may be adversely affected by their per¬ 
ception of more stimulation in school environment. Scientific creativity 
among girls is not significantly affected by their(girls’) perception of stimula¬ 
tion in school environment The reasons for this difference may be hunched 
in differences among boys and girls with respect to their attitudes towards 
the school, their teachers, their potentialities and their sensitivity and ego 
strength Author’s experiences indicate that whenever school presents a 
very stimulating climate for students, students become careless and they do 
not work and study sincerely. This phenomenon may be observed in some 
of our schools where only the more stimulating psycho-social climates exist 
(i e where cognitive programmes for the development of scientific creati¬ 
vity or students’ reasoning abilities do not exist). Boys usually become 
inactive or indifferent to school programmes in such schools. So, it seems 
that boys’ scientific creativity may be adversely affected by their schools 
simply because boys may not utilize the opportunity for developing their 
scientific creativity^ It is interesting to note that boys’ perception of 
more stimulation in home environment may be conducive to thesdevelop- 
ment of their inquisitiveness, an aspect of scientific creativity) These 
comparisons also indicate that as compared to boys girL may be more 
sensitive to stimulation m their homes. This is a hunch to be verified 
through further investigation 

Thn 1 platinnfiihm hptwppn ^ —*- 
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the other is not pure. Verbal and nonverbal intelligence, neuroticism, 
extraversion and socio-economic status might have affected this relation¬ 
ship. It is therefore necessary that the component of variability due to 
verbal and nonverbal intelligence, neuroticism, extraversion and socio¬ 
economic status be partialed out leaving the correlations between perceived 
home environment and the dependent variables (inquisitiveness among 
boys: and fluency, originality and scientific creativity among girls) unaffec¬ 
ted by variability in intelligence (verbal as well as nonverbal), neuroticism, 
extraversion and socio-economic status The residual correlations may 
be considered to be indicative of true relationship that might be existing 
between different sets of variables 

Let us now explore the relationship between children’s perception 
of their home environment and scientific cieativity variables when interven¬ 
ing variables are held constant 

8. 2. 1 Relationship between Boys' Perception of Their Home Environment 
and Their Inquisitiveness When Intervening Variables Are Held 
Constant 

Table 8.5 Kendall partial rank correlation coefficient between boys' 
perception of home environment and than inquisitiveness when 
intervening variables are partialed out 


SN 

Variable partialed out 

Partial Rank Correlation 
Coeflacient 

1 

Verbal Intelligence 

,1206 

2. 

Nonverbal Intelligence 

1433 

3 

Neuroticism 

.2121 

4 

Extraversion 

.1838 


5. 


Socio-Economic Status 


.1364 
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Observation of table 8 5 leveals that when intervening variables are 
partialed out, the relationship between home enviionment as perceived by 
boys and their inquisitiveness (iau= 194]j has altered However, pariialiiig 
out of veibal as well as nonverbal intelligence, neuroticism, extraversion 
and socio-economic status has not affected the kind and direction of the 
correlation It has affected its magnitude 

When extraversion was partialed out, the resulting partial correlation 
(= 1838) was not much lower than .1941 Thus, the relationship 
between perceived home environment and inquisitiveness among boys is 
relatively independent of the influence of extraversion It implies that 
home environment does not operate differently at different levels of 
extraversion. 

When effects of verbal intelligence, nonverbal intelligence and socio¬ 
economic status weie partialed out, the value of the coefficient of corre¬ 
lation decreased at second decimal place Another interesting finding is 
increase in the coefficient of correlation wnen neuroticism was not allowed 
to vary This shows that the true lelationship of perceived home environ¬ 
ment and boys’ inquisitiveness is perhaps tied with the level of verbal and 
nonverbal intelligence, neuroticism and socio-economic status It indicates 
that home environment, as a determinant of scientific creativity, may 
operate differently at different levels of intelligence (verbal and nonverbal) 
neuroticism and socio-economic status. 

8 2. 2 Relationship between Girls' Perception of Their Home Environment 
and Their Fluency When Intervening Variables Are Held Constant 

Table 8.6 Kendall patiial lank correlation coefficients between girls' 
perception of home environment and their fluency when 
intervening variables are partialed out 


S.N 

Variable partialed out 

Partial Rank Correlation 
Coefficient 

1 

Verbal Intelligence 

.1180 

2. 

Nonveibal Intelligence 

.0982 

3. 

Neuroticism 

.1434 

4 

Extraveisiou 

.1511 

5 

Socio-Economic Status 

A . ■ 

.1181 
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Table 8.6 reveals altered relationship between perceived home environ¬ 
ment and girls' fluency when intervening variables have not been allowed 
to vary. When eflects of intervening variables were not parlialed out, the 
coeflScient of correlation between the two variables was .1502. After 
partialing out the effect of verbal intelligence, nonverbal intelligence, 
neuroticism and socio-economic status, comparatively low correlations 
were obtained. Out of these four low partial rank correlations, one correla¬ 
tion which has been obtained after partialing out neuroticism is not much 
smaller than .1502 Other correlations exhibit decrease at second decimal 
place. These findings show that the true relationship of perceived home 
environment and girls’ fluency is tied with verbal and non verbal 
intelligence and socio-economic status It means that effects of home 
environment on the development of fluency among girls will be different for 
those who are different with respect to intelligence (verbal as well as 
nonverbal) and socio-economic status 

The correlation obtained after partialing out neuroticism shows that 
home environment does not operate differently at diffeient levels of neuro¬ 
ticism. This implication does not hold truth in case of extraversion. When 
extraversion was partialed out, the resultiirgTroeflicient of correlation was 
increased at fourth decimal place. This implies that home environment 
effects the development of fluency in different ways at different levels of 
extraversion 

8. 2. 3, Relationship between Girls’ Perception of Their Home Environment 
and Their Originality When Intervening Variables Are Held Constant 


Table 8. 7 Kendall partial rank correlation coefficients between girls' 
perception of home environment and their originality when 
intervening variables are partialed out 


S.N. 

Variable partialed out 

Partial Rank Correlation 
CoefiScient 

1 

Verbal Intelligence 

1947 

2. 

Nonverbal Intelligence 

1712 

3 

Neuioticism 

.2259 

4 

Extraversion 

.2292 

5. 

Socio-Economic Status 

.1912 
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Table 8.7 shows that when extraveision is partialed out, the obtained 
value of coefiBcient of correlation between girls’ perception of home enviion- 
ment and their originality (tau=.2263) show's increase m its magnitude at 
the third decimal place. This increase in the coefficient of coi relation 
indicates that extraversion influences the relationship between perceived 
home environment and originality It means that the influence produced 
by home environment on the development of girls’ originality in the 
field of science is different for giils who differ with respect to extraversion. 
That IS, at different levels of extraversion home environment operates 
differently to affect development of originality 

When verbal and nonverbal intelligence and socio-economic status are 
partialed out, the correlation decreases at second decimal place 
Thus, the true relationship between perceived home environment and girls’ 
originality is, tied with the level of verbal and nonveibal intelligence 
and socio-economic status It implies that home enviionment, as a determi¬ 
nant of originality among girls, may operate in different ways at different 
levels of verbal and nonverbal intelligence and socio-economic status 

When neuroticism was not allowed to vaiy, the correlation between 
home environment as perceived by girls and their originality exhibited 
negligible decrease at the fourth decimal place This indicates that relation¬ 
ship IS not tied with the level of neuroticism In other words, as a deter¬ 
minant of originality m the field of science home environment will not 
act in different ways at different levels of neuroticism 

8 2.4 Relationship between Girls' Perception of Their Home Environment 
and Scientific Creativity When Inlet venmg Variables are Held Constant 


Table 8.8 Kendall partial rank cotielation coefficients between girls’ 
perception of home enviionment and then scientific creativity 
when mtei venmg variables at e partialed out 


SN 

Variable partialed out 

Partial Rank Correlation Coefficient 

1 

Verbal Intelligence 

.1389 

2. 

Nonverbal Intelligence 

1145 

3. 

Neuroticism 

1706 

4. 

Extraversion 

1751 

5. 

Socio-economic status 

.1356 
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Table 8,8 reveals that when intervening variables are partialed out, the 
relationship between home environment as perceived by girls and scientific 
creativity (tau= 1741) among girls changes in its magnitude only while 
the kind and the direction of the correlation remain unaffected 

When neuroticism was partialed out, the resulting corielation 
(= 1706) was not much smaller than 1741 Thus, the lelationship 
between perceived home environment and scientific cieativity as 
measured by the tools used m this study, is relatively independent 
of the influence of neuroticism. This indicates that the effect pro¬ 
duced by home environment on the originality among girls will not be 
altered i e. intensified or reduced by neuioticism in girls’ behavioui 

When verbal intelligence, nonveibal intelligence and socio-economic 
status were separately partialed out, the correlations obtained between 
perceived home environment and scientific creativity decreased at the 
second decimal place It indicates that veibal intelligence, nonveibal 
intelligence and socio-economic status are tied with home environment and 
stand in the way of high level scientific cieativity That is, home environ¬ 
ment may operate m difierent ways at dift'erent levels of verbal and non¬ 
verbal intelligence and socio-economic status 

One interesting thing has emerged out of this analysis. After partiahng 
out the effect of extraveision, the value of coefficient of corielation has 
increased Previously when extraversiou was allowed to vary, the obtained 
coefficient of correlation was .1741 The increase is at the third decimal 
place. Thus, the tiue relationship of home environment as perceived hy 
girls with their sciencific creativity may be tied with the level of extia- 
version It implies that girls differing with respect to extraversion may 
be subjected to different effects of home environment so far as development 
of scientific creativity is concerned 

8.2.5 Relationship between Various Aspects of Home Environment and 
Scientific Creativity 

The values of Spearman rank coefficients of correlation between various 
aspetets of home environment and scientific creativity have been shown in 
table 8.9 



RELATIONSHIP OF HOME AND SCHOOL ENVIRONMENTS TO SC. CREATIVITY : 143 




’tS 

s; 

Q 


S 

Cl 

'S' 


!|J 


43 

cd 

H 


fti 

w 


pi 

W 

Ph 


7, 


W 

P5 


P 


O 


tx 

O 

u 


9 

Pi 


z 

p 

p, 


o 

p; 

p 


> O 

^ o 


rt 

M 

a 

0) 

*0 

□ 

<u 

Cu 

o 

Q 


o 


o 

<N 


oo 


o 


CO 

rn 

C-' 




o 


in 


<s 


© 

o 


CN 

00 

o 


—. fT) 

CO r- 

CO o 


fS 

os 

o 


o 

o 

>n 




Os 

in 

o 

<s 


CM Os 
r*' so 


CO cn 
Os 0\ 


t> 

© 


CM 

•n 

in 

<M 

CM 

© 

CM 

in 

rH 

in 

o 

CM 

<s 

sd 

o 


Os ^ 


Os O 
so 

O 9 
M 


Os a 
'O ^ 


I/S 1/5 

v-< o 


m o 
r- ft 

VO ^ 
’-* © 


o O 
m Os 
IN t** 
«-f O 


7^ fn 

Y2 

m ® 
CM S 


m o 
ifi 00 

O M 


lo tr 
^ cn 
m 


)fr o 

f' & 
|C S 

CM I 


> CM 
m CM 
Os cn 

so rH 


•cf m 
•n 00 
CO CO 
—‘ CM 


Os m 
<n o 

§ 


t-- 

<N S 

OO ^ 

^ © 


Os ^ 
<M Os 
^ m 


CM ^ 

r-i © 


cn 

VO 

o 

© 


« cn 

»n 

so S 
oo ® 
CM 



OS 

t^ 







cn 

m 


s 

Os 

so 

© 

E' § 

-0257 

© 

1© 

in 

o 

1 

o 

M- 

O 

O 

1 

m 

Tf 

o 

i§ 

cn 

TS* 

o 

CM 

s 



C3S 

1 



1 





0988 

t- 

C\ 

o 

1168 

.0899 

.0683 

0862 

1082 

.1066 

- 0286 

-1527 

CO 

-.0926 

-0115 

1214 

SO 

© 

.1533 

0275 

.3040 

9900 

2030* - 

2026* - 


1 

1 

1 

© 

1 

1 

1 

1 



O ^ 
o 00 

CM © 
O ’H 


o 00 

O o 


oo ^ 
oo OS 
m 
o © 


so 

oo 

CO so 
© ^ 


51 
s § 


(U 

u 

o 

<© 

■*-> 

a 

'o 

00 


?3 >, 


O 

© 


Q 

OO 


>» 

o 

a 

« 

pi 


o 


0.) cd Do 

Oj 

<^ W 


{K* 

E 


op 

C 

o 


a 

> 


cr 


’Xd 

d 

cd 


o' 

X> 


t-i 

© 


'd 

d 


d 

a 

r3 

d 

d 

no 

OJ 

d 

o 

© 

d 

§ 

o 

ui 

O 

© 


>H O 

^5 

o '' 

dJ 

. bo 

w g 
c4p 

''O-H 

s ° 

a H 
s o 

d 

d > 

!■? C 
Ph &4 

<U M 

"P s 
Z a 

? ^ 
Pm CO 

'Q § 

s •"§ 

Si d o 

S 2f^ 

5i2^ 

o o r 5 

«is 

O H-( 


o 

•2 

<i> 

d 

o 

cu 

>% 


o 

,d 


O 


d 

cd 

d 


d 

o 


S <u 
o g 

CO d 


Ph 
u 
o 
l»< 
o 

•M 

d 
<u 

a 

d 

o 

u 

d . 

cy };:* 


o 

Pi 
p 

-O 3 
•^otZ 

H - 
d ^Pi 

O rt 

't^Bz 

g'i d 

O o o 
OU ^ 


<D 

a 

o 

© 

Cp- 

o 


.£2 


o 

O 


> 

d 


a 

td 


o 

<L> 

a 


< <I 



144 • FEFFCT OF HOME AND SCHOOL ENVIRONMENTS ON SCIENTIFIC CREATIVITV 

Observation of column 2 of table 8.9 reveals that the Spcaiman rank 
correlations between perception of (decreasing quantity) control in home 
environment and fluency, flexibility, originality, inquisitiveness and scientific 
creativity among boys as well as girls are not significant at 05 level. Hence 
we cannot say whether less control, as perceived by children, will be con¬ 
ducive to scientific creativity or more control, if perceived so by children, 
will inhibit or retard the development of scientific creativity Thus, use of 
strict control by parents i e imposition of many restrictions on children to 
discipline them, may neither promote nor inhibit the development of 
scientific creativity among boys and girls. Fuqua, Bartsh and Phye (1975) 
report that creative performance calls for deliberate and systematic analysis 
in the early stages of a problem or task situation It becomes clear that 
strict control, if exercised by parents to discipline disorganized or undesirable 
activities, may not hinder the growth of creativity in science Thij^xplana- 
tion does imply that less control may not promote the growth of scientific 
creativity However, our findings do not support such an inference. Some 
parents may be more liberal and tolerant in their general outlook Gatzels 
and Jackson (1962) have reported these characteristics among parents of 
highly creative children. It may be that because of their higher intellectual 
energy and strong motivation to pursue their activities that highly creative 
children succeed in developing their scientific creativity by exercising self 
control on their behaviour In our daily life situations we do find that less 
creative children do not have the stronger motivation to pursue their 
creative work in science They fail to exercise self-control on their 
activities Thus, perception of less control in home environment may not 
set the stage for the development of their creativity m science. At the same 
time more control may not allow them to express creatively because they 
are more conformiug and will act according to the restrictions imposed on 
them Such discussions draw support from the fact that evidence is far 
from consistent on whether creativity is more likely to flourish in stress-free 
situations (Channon, 1974 , Mtlgram and Milgram, 1976) Analysis of 
studies done by Roe, Gallagher, Aldous, Heilbrin, Ellinger, Straus & Straus, 
Terman, Weisberg & Springer, and Nuttal has not enabled us to decide the 
role played by control in the development of creativity. Torrance’s views 
also lend support to our findings His views indicate that when groups 
develop a varied repertoire for controlling their most creative members, the 
most creative individuals develop a varied repertoire of techniques of 
adaptation According to him these adaptation techniques of the most 
creative members include compliance, counteraggressiveness, indomitable 
pcrsislcnce, appaicnt ignoiing of ciiticism, clowning, silence and apathy 
or preoccupatiort, ihccmsisteirt performance, fitMng the gaps when others 
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falter, solitary activity and the like. Thus, even when exposed to strict 
family control, the creative children might succeed in developing their 
scientific creativity Similar results have been reported in case of control 
in school environment as perceived by boys and girls. 

Column 3 of table 8 9 shows that the correlations between children’s 
(boys as well as girls) perception of decreasing levels of protectiveness m 
home environment and their fluency, flexibility, originality and scientific 
creativity are not significant at .05 level This indicates that neither less 
nor more protectiveness is likely to influence the development of fluency, 
flexibility and originality in particular and scientific creativity in general. 
This may be the reflection of parental behaviours concerned with prevention 
of children’s independent behaviour and prolongation of infantile care 
These behaviours might have been the same foi all children irrespective of 
diSerences in their scientific creativity 

It is interesting to note that boys’ perception of protectiveness (decre¬ 
asing quantities) is negatively correlated with inquisitiveness (— 2030) while 
in case of girls the relationship between the two variables is positive (.2026). 
Both values of coefficients of correlation are significant at 05 level meaning 
thereby, that more protectiveness will be associated with more inquisi¬ 
tiveness in case of boys and less inquisitiveness m case of girls. This 
implies that prevention of independent behaviour and prolongation of 
infantile care may lead to the development of more inquisitiveness among 
boys and this may inhibit or retard the development of inquisitiveness 
among girls. Thus, it appears that boys and girls might react differently to 
perceived amounts of protectiveness Aldous (1975) has found over¬ 
protectiveness to be associated with less original behaviour. This finding 
contradicts our finding of existence of no significant relationship between 
girls’ originality and protectiveness However, Roe’s (1960) conclusion 
that overprotectiveness of parents may favour the giowth of creativity 
among children supports., our—conelusioir that overprotectiveness may be 
conducive to the growth of inquisitiveness among boys Research findings 
are not conclusive on this point. 

Column 4 of table 8 9 reveals that none of the ten correlations is signi¬ 
ficant at 05 level It indicates that fluency, flexibility, originality, inquisi¬ 
tiveness and scientific creativity among boys as well as giils is not much 
related with their perception of decreasing levels of punishment in home 
environment This implies that use of physical as well as affective punish¬ 
ment by parents to avoid the occurrence of undesirable behaviour among 
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children may not affect the growth of scientific creativity in them This 
finding goes against the results of a study done by Man (1971). 

The reasons that explain development of scientific creativity among 
children experiencing more punishment may be 

(1) The highly creative children might have failed to predict the beha¬ 
viours which lead to use of punishment by parents. This may be 
because of inconsistencies in parent’s childrearing behaviour 

(2) Inspite of less stimulation resulting from more punishment, emo¬ 
tional tensions that may block expression of scientifically creative 
behaviour would have ceased to develop. 

(3) Children might have faced key choice points involving sexuality, 
vocational planning, more advanced moral development and 
emancipation from parents Havighurst (1972) regards these 
problems as developmental tasks and their successful achievement 
might have led to positive adjustment and success with later 
tasks. 

(4) Sometimes after use of punishment, parents might have spent 
considerable time discussing with their children why they mis¬ 
behaved, how the behaviour was inappropriate, how such 
behaviour can cause problems for the child wiih others outside the 
family, and how lo achieve the desired goals These discussions 
might have led to the development of insights m human relation¬ 
ships and behavioural inconsistency, as levealed m parental 
childrearing behaviours, might have tought them when and how 
to express their scientific cieativity. 

(5) Children’s knowledge of their valuable potentiality, their greater 
intellectual energy and motivation to pursue their cieative 
science activities their acceptance of parental controlling beha¬ 
viour (i e punishment) as an attempt to distort their individuality 
or stifle their potentiality might have made them immune to 
punishment. Thus, punishment would have been ineffective in 
controllii g expression of creative behaviours. 

Examination of column 5 of table 8 9 reveals that correlations between 
perceived amounts of reward m home envnonment and fluency, flexibility, 
originality, inquisitiveness and scientific creativity among boys and girls 
are not significant at .05 level This implies that more or less rewards to 
stiengthen or ineiease the probability of desired behaviour may or may 
not contribute to the development of various aspects of scientific creativity. 
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It may be the reflection of the fact that highly creative students believe that 
lewaids are contingent upon one’s effoits and are not governed by chance, 
luck, fate or systems (Aggaiwal & Verma, 1977). They might have been 
satisfied with then creativity and have decided to think and work creatively 
with no desire for extrinsic rewards for such behaviours Amabile (1982) 
proposed that intrinsic motivation is conducive to creativity 
while extrinsic motivation is detrimental This was not supported by 
findings of the study which revealed the superioiity of girls who expected, 
that prizes would be raffled off to girls who competed for prizes on artistic 
creativity. Thus, both more and less rewards may be conducive to the 
growth of scientific creativity Rewarding and rich set of experiences during 
infancy and the preschool years might have enabled them to move along 
well through the present stage in cognitive development (Piaget, 1970). 

Observation of column 6 of table 8 9 leveals that correlations between 
conformity (decreasing levels) m home environment and fluency, flexibility, 
originality and scientific cicativity among boys as well as girls are not 
significant at .05 level It means that decrease in conformity in home 
environment, if perceived so by children, may neither promote nor hinder 
the development of fluency, flexibility, originality and scientific cieativity 
among children The present finding acts like a bridge between two types 
of findings, viz. those pointing out that moie parental conformity favours 
creativity (MacKinnon, 1965; Aldous, 1975) and those repotting inhibition- 
effects of more conformity (Dryer & Wells, 1966 ; Man, 1973 ; Stein, 1963)1 
Stoddard’s (1959) contention that “conformity rules, not because people 
crave it but because they fear deviation” is quite relevant in cooneclioii 
with our findings Hence, it may be the quality of boldness to deviate 
from the prescribed norm that m'ght be responsible for the growth of 
scientific creativity among childreu possessing higher scientific creativity. 

At the same time fear of consequences owing to deviation from the nornls 
might have caused inhibition of scientific creativity among low scientifically 
creative children. 

Knellei (1963) has pointed out that the creative person is flamboyant 
and unconventional in his style of life and these traits of social / 
unconventionality are sometimes mistaken foi necessary conditions of j 
creativity rather than concomitants for it. Studies of creative mathema- j 
ticians, scientists, writers, architects and business managers, as summarized j 
by Barron (1969), show that in addition to being flexible, curious, and 1 
original, they are individualistic, nonconforming, unsociable, low in 
impulsc-contiol, independent and willing to take risks These personality 
traits might have enabled the highly creative children to preserve and to 
develop their scientific creativity. 
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This table also reveals an interesting situation The correlation between 
perceived conformity and inquisitiveness is negative but significant m case of 
t boys^—.2865) and iion-sigmficant (—.0983) in case of girls. This means that 
decreased amount i.s. less conformity in home environment, as perceived by 
/ boys'may lead to the dw^opment of less m^uisitiveness and increase in the 
“^e^ee-to.-which-parents, demand work according to their desires and 
expectations may b^._ associated with, deyeiop ment of more inquisitive ness 
among boys. However, it may not influence the development of inquisitive- i 
'ness among girls. As stated by Pme (1959), the scientifically creative girls 
might have expressed their drives 'in relatively untransformed forms and 
their individual drive content would not have much modified in accordance | 
with social dictates and their impulse might have been expressed in some- [ 
what tolerable socially acceptable form. Thus, their scientific creativity I 
would have remained fiee fiom the detrimental effects of parental con- j 
formity. Cropley’s conceptualization of ‘creativity as a social phenomenon’ i 
may be more relevant incase of boys He thinks that creative persons i 
have a disposition to behave m what are essentially poorly socialized ways ' 
Despite their obvious and real utility socialization processes have anticrea- 
tive side effects m that extremely clcarcut, strongly preserved and 
observed societal norms militate against the appearance of widely divergent! 
behaviours in a culture and hence against creativity This conceptualiza- ' 
tiou may be true in case of scientific creativity too In view of this our 
finding is quite startling However, it may be the reflection of the effect 
produced by lack of extremely clearcut and strongly observed family norms 
or conventions and of the less stress placed by parents on forcing the 
development of extremely socialized individuals. 

Column 7 of table 8.9 shows that correlations between children’s (boys’ 
and girls’) perception of social isolation in home environment and their 
fluency, flexibility, originality, inquisitiveness and scientific creativity is not 
significant at .05 level This means perception of more social isolation i e 
use of isolation from beloved persons except family membeis for negative 
sanctions, is not associated with more or less scientific creativity among 
boys and girls. It also indicates that use of less social isolation by parents 
may not contribute to the development of scientific creativity. 

Observation of column 8 of table 8 9 reveals that girls’ perception of 
deprivation of privileges in home environment is not significantly correlated 
with their fluency, flexibility, originality, inquisitiveness and scientific creati¬ 
vity This indicates that parental behaviours tor controlling children’s be¬ 
haviour by depriving them of their right to seek love, respect and child-care 
from parents may neither promote nor inhibit the development of scientific 
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creativity in general and its four aspects, viz. fluency, flexibility, originality 
and inquisitiveness in particular. The correlations between boys’ perception 
of deprivation of privileges as used by parents and their fluency, 
flexibility, inquisitiveness and scientific cieativity are not significant at .05 
level. This implies whatever be the amount of deprivation of privileges 
boys’ fluency, flexibility, inquisitiveness and scientific creativity will not 
suffer or develop by leaps and bpunda These may be the results of indivi¬ 
dual differences in how children react to such parental behaviours. Does the 
same behaviour of a child when expressed at different occasions leads 
to the same parental controlling behaviour i.e. behavioural consistency ? 
This may be the effect of strong drive toward verbal expression, greatci 
confidence and intellectual energy, desne to postpone immediate giatifica- 
tion of impulses for future gams, positive attitude towards scientific 
creativity and independence m judgement and behaviour that has enabled 
the creative students to preseive and develop their scientific creativity. 

The correlation between deprivation of privileges (decreasing) and origi¬ 
nality among boys is positive (=.2139) and significant at 05 level. This 
means that originality is more likely to be influenced by differences m 
boys’ perception of deprivation of privileges in parent’s childrearing beha¬ 
viours. Less deprivation of privileges may lead-to expression-of scientific 
^ creativitya hd thus, set the stage for development of originality among boys. 
It also implies that use of more deprivation of privileges to control 
children’s behaviour may inhibit the development of originality among 
boys This interpretation shows that boys and girls may react differently 
to use of deprivation of privileges In our typical Indian culture girls are 
usually not allowed to exhibit deviant behaviours and are frequently 
exposed to such controlling behaviours as might have led to loss of their 
sensitivity to parental behaviours Inconsistency among such behaviours 
can be readily observed in connection with this aspect of parent-child 
interaction. On the other hand boys’ deviant behaviours, unless they distort 
family lone, are tolerated Thus, they will react sharply to more depriva¬ 
tion of privileges if used by parents. Their oversensiUvity may lead to 
development of greater anxiety or emotional tensions and these may block 
the growth of scientific creativity among boys 

Column 9 of table 8.9 shows that there exists no significant relation¬ 
ship between rejection in home environment as perceived by boys 
and their scientific creativity, fluency, flexibility, originality and inquisi¬ 
tiveness This implies that use of rejection may not lead to death of the 
creative potential among boys Observation of the table also reveals that 
use of decreasing amounts of rejection is not significantly related with the 
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development of more flexibility, originality and scientific creativity 
among girls, meaning thereby that use of more or less rejection does not 
matter much so far as development of scientific cieativity in general and 
flexibility and originality in particular is concerned However, the rela¬ 
tionships between girls’ perception of rejection and their fluency and 
inquisitiveness are sigmflcant at 05 and .01 levels respectively. This 
implies that use of more rejection may stifle girls’ fluency and inquisi¬ 
tiveness while then perception of decreased lejection may be condu¬ 
cive to the growth of fluency and inquisitiveness. 

Further analysis reveals that rejection as perceived by children may 
mfluence the growth of fluency and inquisitiveness among girls while it may 
remain ineffective in hindering or promoting the development of these 
abilities among bo^s These may be the results of diffeiences m sensitivity to 
perceived rejection. Girls appear to be more sensitive to parental rejection 
This phenomenon can be easily observed in oui daily life Thus, use of 
conditional love recognizing that girls have no lights as peisons, no rights 
to express their feelings, no right to uniqueness and no right to become 
autonomous individuals may lead to emotional tensions and negative 
attitudes towards scientific creativity may develop. If so, fluency and 
inquisitiveness may be the aspects that may be moie aflected by rejection 
This aspect of school environment has not been found to be associated with 
any aspect of scientific creativity in particular and overall scientific 
creativity m geieral 

Observation of coJumn 10 of table 8.9 leveals existence of positive and 
significant correlations between perceived nurtuiance in home environment 
and boys’ inquisitiveness , and girls’ fluency, flexibility, originality and 
scientific creativity. This means that boys’ perception of increasing levels of 
nurturance may be conducive to the development of their inquisitiveness 
m the field of science, and girls’ perception of increasing levels of nurturance 
may lead to the development of then fluency, flexibility, originality and 
scientific creativity Findings of studies done by Terman (1954), McCurdy 
(1957), Gieenacre (1958), Weisberg & Springer (1961), Ellingei (1964), 
Nutlal (1964), Heilbun (1971), Wade (1971) and Moore & Bulbuhan (1976) 
support our finding that perception of more nurtuiance may help the growth 
of scientific creativity among girls 

Correlations between boys’ peiception of nurturance and their fluency, 
flexibility, originality and scientific creativity are not significant at 05 level 
Siniilarly, girls’ inquisitiveness does not exhibit significant relatiouship 
with their perception of nurturance. These results imply that perception of 
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more nurturance by boys may not influence the development of their 
scientific creativity m general and tlieir fluency, fleKibihty and originality m 
particular. Girls’ peiception of more or less nurturance may neither help noi 
inhibit the development of their inquisitiveness These findings are 
contrary to the findings of studies done by Silverberg (1970) with lespect to 
fluency. He and Nuttal (1964) have also reported that no positive relation¬ 
ship exists between parental acceptance and children’s creativity 


Further analysis of the table and our discussion leveal luteiesting facts 
Nurturance is significantly and positively correlated with fluency, flexibility, 
originality and scientific creativity among gnis while in case of boys coriela- 
tions between these variables are not significant. Boys’ inquisitiveness is 
significantly correlated with then perception of nuiLurance in home environ¬ 
ment but in the case of girls, this positive and significant relationship does 
not exist This implies that more nurturance may lead to the development 
of more fluency, flexibility and originality and as a result of this more 


scientific creativity among girls Less nurturance, if perceived so by girls will 
stifle their fluency, flexibility, originality and thereby, then scientific creati¬ 
vity However, perception of neither more nor less nurturance by boys, will 
significantly influence their fluency, flexibility, ouginahty and scientific 
creativity Perception of neither more nor less nurturance may influence 


development of inquisitiveness among girls. However, more nurturance 
may lead to the development of more inquisitiveness among boys. These 
may be the reflections of unsatisfied needs pertaining to belongingness, 
seeking parent’s attention, interest and love In our society most of 
the boys succeed m seeking more parental love and attention. Parents 
aie interested in their welfare and harmoneous development They are 
supposed to be the integral members of the family and are seen as trans¬ 
mitters of family traditions or culture. Girls usually get less attention and 
interest as exhibited by parents who generally do not feel much concerned 
with the development ofgiils In comparison to boys, girls receive less 
parental affection and feel less belongingness with the family members 
Hence, It IS quite possible that girls who perceive moie nurtmance in their 
parents childrearing behaviour, will be satisfied and this satisfaction will 
lead to free expression of their scientifically creative behaviours On the 
other hand girls with unsatisfied needs may fail to develop their scientific 
creativity m general and then fluency.flexibihty and originality .n particular 
Our finding that nurturance may not be associated with the development of 
mquisitivenesss among girls may be the reflection of the commonly observed 

in which girls’ behaviour of asking 
questions to know more about a phenomenoq is usually^ not liked. Thus, 
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creative girls might have learnt when and how to express their inquisi* 
tlveness and therefore, they might h^e succeeded in developing their 
inquisitiveness In our society, boys are usually encouraged to be more 
inquisitive. Thus, if their inquisitiveness is discouraged or not reinforced 
by their parents, their inquisitiveness may fail to develop because of their 
frustration with parental behaviour which may lead to emotional 
disturbances, 

It IS interesting to note that acceptance in school environment as per¬ 
ceived by boys has been found to be negatively associated with flexibility, 
an aspect of scientific creativity Its relationships with overall scientific 
creativity and its fluency, originality and inquisitiveness aspects among boys 
as well as girls have been insignificant. Girls’ flexibility may not be 
influenced by the increasing levels of acceptance in teachers’ behaviour 
Thus, home environment appears to be more stimulating for girls. It may 
be immaterial whether girls perceive incieasmg levels of acceptance in their 
schools However, parents’ behaviour should indicate that girls m the 
family are accepted by them. For boys, less acceptance in school environ¬ 
ment and more acceptance in home environment may be conducive to the 
development of scientific creativity. 

Observation of Column 11 of table 8 9 reveals that the correlation s 
between permissiveness, as perceived by girls in their home environment, 
and their fluency, flexibility, originality, inquisitiveness and scientific 
creativity are not significant at 05 level. This finding draws support from 
the results obtained by Nuttal (1964), Ormstem (1961) and Silverberg 
(1970) It implies that more permissiveness if granted by parents and 
perceived so by girls, may not guarantee development of their scientific 
creativity and various aspects of It. It also indicates that less permissive¬ 
ness may not stifle scientific creativity. This may be the outcome of 
inconsistency in parental behaviour regarding provision of opportunities to 
girls to express their views freely and act according to their desires with no 
interference from parents Commonly observed childrearing practices show 
that girls are subjected to more interference by parents Fuithei, structure 
of our society does not allow more permissiveness for girls. Such social 
conditions might have forced the highly creative girls to adapt to low level 
permissiveness and learn how to perform scientific work creatively when 
less permissiveness is allowed to them. Their greater achievement mo¬ 
tivation, higher level of aspiration, more intellectual energy, ability to 
make deliberate and systematic analysis in the early stages of a problem or 
task situation, reflective conceptual style and their readiness to express 
impulses and imagmative droughts through cronscious thought or in acfttve 
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assertive ways might have helped them to express and develop their 
scientific creativity 

Examination of the contents of the table shows that permissiveness as 
perceived by boys is positively correlated with scientific creativity and its 
four aspects Out of the five correlations two are not significant at 05 level 
meaning thereby that perception of more peimissiveness may or may not be 
associated with fluency and flexibility among boys. The remaining three 
correlations between boys’ perception of permissiveness m their home 
environments and their originality, inquisitiveness and scientific creativity 
are significant at .05, .01 and .05 levels respectively. This indicates that 
more permissiveness may ensure the development of boys’ scientific crea¬ 
tivity in general and their oiiginality and inquisitiveness in particulai In 
other words, less permissiveness, tf perceived so by boys, will stifle scienlific 
creativity among them This can be explained with reference to our exper¬ 
iences in parent-child interaction m natural situations. Boys usually desire 
■the freedom to express their views and act according to their desires They 
dislike parental interference in their activities This does not mean that 
parental assistance at some crucial choice point will not be welcomed by 
them. However, if boys are not m need of this type of interference, this 
(interference may evoke sharp reactions and tensions may develop 
jamong boys. These tensions compel boys to act according to then 
parent’s instructions and curb their cieative potential This might have 
been the case with our subjects too. Their perception of less permissiveness 
might not have enabled them to set the stage for the development of 
scientific creativity while behavioural consistency m permissiveness as 
granted by parents and perceived by boys might have generated a climate m 
which expiession of scientifically creative behaviouis could have been'possi- 
ble. Anderson and Anderson (1965), in a cioss-cultural study of creativity 
among elementary and junior high school children, have found that 
creative expression is more fiequent m cultuies characterized by less 
authoritarian attitudes toward childrearing and social relationships This 
finding supports our lesults. 

Permissiveness in school environment as peiceived by girls has been 
found to be insignificantly correlated with their oveiall scientific 
creativity and its vaiious aspects. However, in case of boys increasing 
levels of permissiveness were found to be negatively coiielated with 
originality aspect of scientific creativity. Relationships between permis¬ 
siveness On one hand and overall scientific creativity and fluency, flexibility 
,Tiid iiiquisitiveuess aspects of it orj the pthei have been insignificaut, 
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Thus, more permissiveness, if perceived so by boys in their school environ¬ 
ment, may inhibit the growth of originality among them while permissiveness 
in home environment may be conducive to the development of originality 
and inquisitiveness aspects of scientific creativity in particular and overall 
scientific creativity in general These may be the reflections of the effects 
of interactions of permissiveness aspect ot home/school environment with 
the inner need systems that exist in boys 

Summary 

Our efforts to study relationship between perceived home environment 
on the one hand, and overall scientific creativity and various aspects of it, 
viz. fluency, flexibility, originality and inquisitiveness on the other have 
revealed that (1) inquisitiveness among boys is positively related with 
perceived environment, (2) overall scientific creativity and two aspects of it, 
VIZ fluency and originality, are positively related with home environment 
as perceived by girls The relationship between perceived home environ¬ 
ment and inquisitiveness among boys was found to be relatively indepen¬ 
dent of the influence of extraversion However, this relationship has been 
found to be tied with the level of neuroticism, verbal intelligence, nonverbal 
intelligence and socio-economic status Relationship between perceived 
home environment, and fluency, originality and overall scientific creativity 
among girls has been found to be tied with verbal intelligence, nonverbal 
intelligence, socioeconomic status and extraversion The relationships have 
been found to be relatively independent of the effects of neuroticism. 

Study of relationship between various aspects of perceived home 
environment on the one hand and scientific creativity and various aspects of 
it on the other has revealed that— 

1. nurturance in home environment is positively related with overall 
scientific creativity and fluency, flexibility, and originality 
among girls. Such a significant positive relationship failed to 
appear in case of boys whose inquisitiveness was positively 
related with nurturance , 

2 protectiveness in home environment is positively and significantly 
related with inquisitiveness among girls For boys this relation¬ 
ship was significant but negative ; 

3. conformity (decreasing levels) has negative but significant 
relationship with inquisitiveness among boys. In the case of 
girls this relationship Ua.s been insignificant; 
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4 in case of boys increasing levels of permissiveness have positive 
but significant relationship with overall scientific creativity and 
originality and inquisitiveness aspects of it. In case of girls, 
permissiveness was not found to be significantly related with 
any aspect of scientific creativity. 

5. deprivation of privileges (decreasing levels) aspect of home 
environment has a positive but significant relationship with 
originality among boys. Girls’ scientific creativity was not at all 
related with this aspect of perceived home environment. 

6 perception of decreasing levels of rejection is positively related 
with inquisitiveness among giils. In case of boys rejection 
has not been found to be related with any aspect of scientific 
creativity 

Findings pertaining to relationship of various aspects of perceived 
home as well as school environment with overall scientific creativity and 
various aspects of it reveal that boys’ scientific creativity is likely to be 
influenced by their perception of creative stimulation, cognitive encourage¬ 
ment, acceptance and permissiveness in school environment; and permis¬ 
siveness, protectiveness, conformity, nurturance and deprivation of 
privileges in home environment. It also appears that girls’ scientific 
creativity may be influenced by nurturance, protectiveness and rejection 
in home environment. This indicates the idiosyncratic nature of 
environmental conditions. 



The previous chapter of the book was devoted to the analysis and discus¬ 
sion of the relationship between various aspects of scientific creativity and 
childien’s perception of home and school environments In the present 
chaptei an attempt has been made to study the effect of high, normal or 
low levels of stimulation in school environment on the scientific creativity 
of boys or girls perceiving high, normal or low level stimulation in their 
home envuonnieiit In ordei to achieve this purpose it was necessary to 
classify sample subjects in nine criterion groups. These groups are • 

S N Criterion group Abbreviate B 

1 Highly stimulatmg school and highly stimulating home SHS & HHS 

2 Highly stimulating school and normally stimulating home SHS & HNS 

3 Highly stimulating school and less stimulating home SHS & HLS 

4 Normally stimulating school and highly stimulating SNS & HHS 
home 

5 Normally stimulating school and noimally stimulating SNS & HNS 
home 

6 Normally stimulating school and less stimulating home SNS & HLS 

7 Less stimulating school and highly stimulating home SLS & HHS 

8 Less stimulating school and normally stimulating home SLS & HNS 

9 Less stimulating school and less stimulating home SLS & HLS 

In order to form the criterion groups first and third quartiles were found 
out on the basis of frequency distribution of scores obtained by students on 
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the two environment inventories. The calculated values of Qi and Qa for 
school environment index scores were 134 4 and 173 5 respectively Boys 
whose scores w'ere 134 or less were included in the category of those who 
perceive less ihau normal level stimulation in their school environment (SLS) 
Boys who scored equal to or moie than 174 on the School Environment In¬ 
ventory were included in the category of those who perceive high level stim¬ 
ulation in their schools Boys having a score more than 134 but less than 
174 on this inventory were included in the SNS group (/.e group consisting 
of those children who perceive noimal level stimulation in their schools) 
The calculated Qj and Qa values for home environment index scores of boys 
were 192 63 and 235.56 respectively. Boys who scored 193 or less were 
included in the gioup of those who perceive less than the normal level 
stimulation in then home environment (HLS) while those obtaining a score 
equal to or greater than 236 constituted the gioup of subjects perceiving 
greater stimulation m their home environment (HHS) The group of boys 
perceiving normal level stimulation in home environment (HNS) was 
constituted by boys who scored more than 193 but less than 236 on Home 
Environment Inventory. This procedure was followed m case of boys 
belonging to SHS, SNS and SLS groups. Thus, nine cnteiion groups 
were formed. 

The calculated values of Qi and Q 3 for girls’ scores on the School 
Environment Inventory were 145 59 and 178.55 respectively So girls 
scoring equal to or less than 146 constituted the SLS group while those 
with a score equal to or greater than 179 were included in the SHS group. 
The SNS group consists of girls who .'cored in between 146 and 179 After 
having formed three groups on the basis of Qi and Qg for school environ¬ 
ment, each one of them was subdivided into three groups on the basis of 
the level of stimulation perceived by girls in home environment. The 
calculated values of Qj and Q 3 for scores on Home Environment Inventory 
were 205 75 and 242.95 respectively Thus, girls scoring equal to or 
greater than 243 were included in the HHS group while those obtaining a 
score equal to or less than 206 were included in the HLS group. Girls whose 
scores weie more than 206 but less than 243 were included in the HNS 
group. Thus, nine criterion groups were formed for girls too. 


After forming nine criterion groups of boys as well as girls, 
data on scientific creativity of boys and girls were separately analysed to 
find out whether boys or girls belonging to various groups differ with 
respect to their scientific creativity. 
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FL=Fluency, FX=Flexibility, ORG=Originality, IN=Inquisitiveness, 
OSC=Overall Scientific Creativity 
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Observation of table 9.1 shows that out of 30 H-values, 28 are not 
significant at .05 level because the probability associated with the occur¬ 
rence under Ho of a value as large as each of the 28 calculated values is 
greater than 05. It means that boys perceiving high/normal/low stimulation 
in school environment but various levels of stimulation m their home 
environment do not differ from one another m their overall scientific 
creativity as well as fluency, flexibility, originality and inquisitiveness 
aspects of it However, girls perceiving high or low stimulation m school 
environment and various levels of stimulalion (i.e , high, normal or low) m 
their home environment do not differ m their overall scientific creativity 
and fluency, flexibility, and inquisitiveness aspects of it. Fluency, flexibility, 
and inquisitiveness scoies of girls perceiving normal level stimulation in their 
school environment do not vary significantly with their peiception of 
various levels of stimulation in home environment These findings indicate 
that peiception of high or low stimulation in school environment may not 
influence the development of fluency, flexibility and inquisitiveness among 
students perceiving different levels of stimulation in home environment 
Perception of noimal level stimulation in school environment may not 
influence scientific creativity (oveiall as well as four aspects of it) of boys 
perceiving various levels of stimulation m home environment Development 
of fluency, flexibility and inquisitiveness among girls perceiving normal 
stimulation in their schools is not affected by the level of stimulation they 
perceive in their home environment. 

Two H-values calculated in order to find out whether scientific 
creativity and originality of girls perceiving normal stimulation in their 
scnools vary significantly wnth their perception of various levels of 
stimulation in their home enviionment are 6 8440 and 7.8738 lespectively. 
These values are significant at 05 level. Thus, scientific creativity as well 
as originality scores of girls perceiving normal level stimulation in school 
environment vary significantly with their perception of stimulation in home 
environment In other words, it indicates that development of scientific 
cieativity as well as oiiginality among girls perceiving normal level 
stimulation m school enviionment may be influenced by their perception of 
various levels of stimulation m home enviionment Fuither analysis was 
done to find out which of the thiee levels of stimulation in home environ¬ 
ment is likely to promote the development of originality and oveiall 
scientific creativity among giils Analysis was done by computing U- 
values. 
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Table 9.2 Sum of ranks and U-mlues shomng differences in scientific 
creativity among SNS gro\ip girls perceiving high, normal 
and low level stimulation m home envuonment 


SN 

Groups compared N 

Sum of lanks 

U-value 

Z-value 

I 

SNS & HHS vs. 

12 


306 5 

107 5 

1 7858 


SNS & HNS 

28 


513.5 



2 

SNS & HLS vs. 

12 


201.5 

212.5 

1 3138 


SNS & HNS 

28 


618 5 



3. 

SNS & HHS vs 

12 


194 0 

28' 



SNS & HLS 

12 


106.0 





significant at 

.01 level 



Observation of table 

9.2 shows that 

under null hypothesis the pro- 

bability associated with 

occurrence of 

a Z-value 

equal to 

1.7858 or 


1 3138 IS .0734 or .1902 respectively. These probabilities are 
greater than 05. This leads to the acceptance of the null hypothesis, 
indicating existence of no significant difference in the scientific creativity of 
girls perceiving normal stimulation in school envuonment but high or 
normal/norraal or low level stimulation in their home environment 
Thus, as compared to normal stimulation m home environment, peiception 
of high stimulation in home envuonment may not be much conducive to 
the development of scientific creativity among those girls that perceive 
noiuial level stimulation m school environment. As compared to less stimula¬ 
tion m home environment, perception of normal level siimulatzon m the 
home may not foster the development of scientific cieativity among girls 
perceiving normal level stimulation m school environment Further look 
at the table shows that the third U-value (^28j is significant at .02 level 
because it is less than 31, the value given in table K of Siegel’s Nonpara- 
inctric Statistics. This allows us to leject the null hypothesis—Girls per¬ 
ceiving normal stimulation m school environment but low or high stimula¬ 
tion in home environment do not differ with respect to their scientific 
creativity. Further examination of the table helps us to conclude that as 
compaied to girls perceiving low stimulation m home envuonment and 
normal stimulation in school environment, girls perceiving high stimulation 
in home cnviiounieiit hut iioimal level of stimulation m school environ- 
jiicut are higliei in scientific eiwitivity. It miphes that a!> coiitpared to losv 
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level stimulation, high level stimulation in home environment, if perceived 
so by girls who perceive normal stimulation in school environment, may be 
more conducive to the development of scientific creativity among them. 


Table 9. 3 Sum of ranks and CJ~values showing difference in originality 
among SNS group girls perceiving high, normal and low 
level stimulation m home environment 


S.N. 

Groups compared 

N 

Sum of 

U-value 

Z-valuc 




ranks 



1 . 

SNS & HHS Vs. 

12 

318.5 

95 5 

2 1456* 


SNS & HNS 

28 

401.5 

2 

SNS & HLS Vs. 
SNS & HNS 

12 

28 

204 5 
615.5 

209 5 

1.2252 

3. 

SNS & HHS Vs. 

12 

195 0 

IT* 



SNS & HLS 

12 

105.0 



**/* Significant at .02/.05 level 


Observation of table 9.3 shows that the probabilities associated with 
occurrence of a value ofZ equal to 2.1456 (foi\,U=95.5) and 1 2252 (foi 
U=209.5) are <.0316 and <.2186. The former value is less than 05 
while the latter is greater than this. So, only the foimer value is signi¬ 
ficant. This enables us to conclude that originality of girls perceiving 
normal or low stimulation in home environment but normal stimulation in 
school environment is the same. Girls perceiving normal stimulation in 
school environment but high stimulation in home environment are higher 
in originality than girls who perceive normal stimulation in school as well 
as home enviioninent. It implies that as compared to noimal level stimu¬ 
lation, high level stimulation in home environment, if perceived so by girls 
perceiving normal stimulation in their school environment may be moie 
conducive to the development of originality among them The nonsigni¬ 
ficant Z-valuc permits us to conclude that girls perceiving normal stimula¬ 
tion in school environment but low or normal stimulation in home environ¬ 
ment are alike so far as their originality is concerned. This means that as 
compared to normal stimulation in home environment, effect of low stimu¬ 
lation in home environment may not be too pronounced to inhibit the 
development of originality 

The third U-value is 27 It is significant at 02 level because it is less 
than 31, the critical value required for significance at .02 level for a two- 
tailed tc^t This enables us to reject the null hypothesis—'Guls perceiv- 
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mg normal stimulation in school environment but low or high stimulation 
in home environment do not differ with respect to their oiiginality.’ The 
conclusion is that girls perceiving normal stimulation in school enviionment 
but high stimulation in home environment are higher in originality than girls 
who perceive low stimulation in home environment but normal stimulation 
in school environment. It implies that high stimulation in home environ¬ 
ment, if perceived so by girls perceiving normal stimulation in their school 
environment, may be more conducive to the development of originality 
among them than the high level stimulation in home environment 

Summary 

Discussions of various tables, as enumerated eailiei shows that scien¬ 
tific creativity scores in general and scores on fluency, flexibility, originality 
and inquisitiveness in particular among boys perceiving high, normal or low 
stimulation in school environment, do not vary with the level of perceived 
stimulation in home environment. This indicates that perception of 
different levels of stimulation in home environment may not significantly 
influence the development of scientific creativity and its aspects, viz 
fluency, flexibility, originality and inquisitiveness among boys perceiving - 
tow, normal or high stimulation in school environment Now the question 
arises in pur mind “Why have the low creative individuals failed m 
developing their scientific creativity in highly stimulating home and 
school environment ?” When we consider the views of Torrance and Myers 
(1970), it becomes clear that lack of guided and planned learning activities 
designed to promote scientific creativity in particular may be responsible 
for significant effects of good and normal stimulation as perceived in home 
or school environment on the development of scientific creativity. Guilford 
(1964) has argued very strongly that creativity utilizes distinct intellectual 
abilities 'generally falhng within the broad category of what he called 
‘divergent thinking , That is, creativity involves as a necessary condition 
the ability to branch out from the known and conventionally accepted 
behaviours to make new combinations of ideas which are original, 
adaptive to some problem and could not be predicted m advance simply 
through knowledge of the area under consideration. Lack of such abilities 
in the low creative children may be responsible foi no effect of greater 
stimulation on the development of their scientific creativity. Guilford (1963) 
thinks ' “development scientists and engmeeis, being continually concerned 
with practical problems that call foi single best solutions, are over 
impressed with the need for convergent thinking” He reports that 
scientists appreciate the importance of producing changes (transformation) 
in their thinking, that is, df being free from “functional fixedness” These 
Views indicate that dilTcicnccs in scientifie creativity among boys may owe 



OF HOME AND SCHOOL ENVIRONMFNT ON DEVELOPMENT OF SC ‘ 1(33 


tiieir origin to diffeiences in llieir intelligence, peisonality and socio-econ¬ 
omic status This aroused curiosity m the investigator to find out tvhether 
the highly creative boys diffei from the low creative boys in their intellig¬ 
ence, neuroticism, extraversion and socio-economic status This curiosity 
led to the analysis of data about verbal as well as nonverbal intelligence, 
socio-economic status, neuroticism and extraversion of boys perceiving 
equal amount of stimulation in home as well as school environment 

Table 9.4 ! Differences in verbal intelligence scores of boys with high 
or low scientific creativity perceiving equal amount of 
stimulation in home and school environment 


C.L 

fH 

fL 

Cum. fn Cum. Tl 

Sa6H(X) 

SsglCX) 

1 S.eH(X)-S2oL(X) 

90-94 

6 

0 

26 

26 

26/26 

26/26 

0 

85—89 

9 

0 

20 

26 

20/66 

26/26 

6/26 

80-84 

3 

0 

11 

26 

11/26 

26/26 

15/26 

75-79 

0 

2 

8 

26 

8/26 

26/26 

18/26 

70—74 

4 

1 

8 

24 

8/26 

24/26 

16/26 

65—69 

1 

1 

4 

23 

4/26 

23/26 

19/26 

60—64 

1 

0 

3 

22 

3/26 

22/26 

19/26 

55—59 

1 

6 

2 

22 

2/26 

22/26 

20/26 

50—54 

0 

8 

1 

16 

]/26 

16/26 

15/26 

45—49 

0 

2 

1 

8 

1/26 

8/26 

7/26 

40—44 

0 

3 

1 

6 

1/26 

6/26 

5/26 

35—39 

0 

3 

1 

3 

1/26 

3/26 

2/26 

30 -34 

1 

0 

1 

0 

1/26 

0/26 

]/26 


Kd=20 

H=Boys with high scientific creativity 
L=Boys with low scientific creativity 
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Observation of the table 9.4 reveals that the calculated value of Kd 
IS 20, the numerator of the laigest discrepancy between the two series. 
Table L of Siegel leveals tliat when N=26, a value of Kd=20 is significant 
at .01 level foi a two tailed test Thus, verbal intelligence scores 
ofLSC boys are significantly lower than those of HSC boys In other 
words, boys with high or low scientific creativity will differ with respect 
to their verbal intelligence It implies that low creative boys are less 
intelligent than highly creative boys 


Table 9.5 Differences m iionvcibai intelligence scores of boys with 
high or low scientific creativity pet ceiving equal amount 
of stimulation in home and school emironment 


Cl 

fn 

fL 

Cum fjti Cum. ft 

Si6H(X) 

S26L(X) 

1 S28H(X)-S2sL(X) I 

29—31 

1 

0 

26 

26 

26/26 

26/26 

0 

26-28 

0 

0 

25 

26 

25/26 

26/26 

1/26 

23-25 

6 

2 

25 

26 

25/26 

26/26 

1/26 

20—22 

9 

4 

19 

24 

19/26 

24/26 

5/26 

17—19 

6 

5 

10 

20 

10/26 

20/26 

10/26 

14—16 

2 

8 

4 

15 

4/26 

15/26 

n /26 

11-13 

I 

3 

2 

7 

2/26 

7/26 

5/26 

8—10 

1 

3 

1 

4 

1/26 

4/26 

3/26 

5-7 

0 

1 

0 

1 

0/26 

1/26 

1/26 





Kd 

,= 11 




Table 9 5 shows that the value of Kd (=11) is significant at 05 level 
This allows us to say that siguificant differences exist in the nonverbal 
intelligence of boys with high or low scientific creativity. It means that 
nonverbal intelligence of low scientifically creative boys is less than that 
of highly scientifically creative boys perceiving equal stimulation in their 
home as well as school environment. It implies that low nonverbal 
intelligence may be responsible for low scientific creativity among boys who 
peiceivc the same degrees of stimulation in home and school environments 
Majuradar’s (1973) suggestion that ,t wifi be of great practical value to use 
a simple, shoit, nonverbal test of intelligence foi scieenmg candidates for 
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creativity testing from among the general highei secondary science students— 
the cutoff point being fixed at 4-IS.D. of the population, also supports 
our result. 

Table 9 6 Dijferetitei in neinoticism among boys with high or 
low scientific creativity perceiving equal amount of 
stimulation m home and school environment 


C.I. 

fH 

fL 

Cum. fH 

Cum. fL SasHfX) 

SjsL(X) 

1 SasHfX)—SasLfX) | 

35-37 

2 

2 

26 

26 

26/26 

26/26 

0 

32—34 

1 

0 

24 

24 

24/26 

24/26 

0 

29-31 

1 

2 

23 

24 

23/26 

24/26 

1/26 

26—28 

0 

3 

22 

22 

22/26 

22/26 

0 

23-25 

1 

3 

22 

19 

22/26 

19/26 

3/26 

20-22 

5 

5 

21 

16 

21/26 

16/26 

5/26 

17-19 

4 

2 

16 

11 

16/26 

11/26 

5/26 

14—16 

3 

4 

12 

9 

12/26 

9/26 

3/26 

11-13 

4 

1 

9 

5 

9/26 

5/26 

4/26 

8-10 

I 

4 

5 

4 

5/26 

4/26 

1/26 

5—7 

2 

0 

4 

0 

4/26 

0/26 

4/26 

2—4 

2 

0 

2 

0 

2/26 

0/26 

2/26 

Kd=5 


Table 9,6 shows that the value of Kd (=5) is not significant at .05 
level. Thus, we can say that theie is no significant difference in the 
neuroticism of highly creative and low creative boys perceiving the same 
stimulation in home as well as school environment. It means that as 
compared to low creative boys, those with high scientific creativity are 
aw more neurotic. It indicates that neuroticism may not be responsible 
for differences in scientific creativity among boys perceiving the same 
amounts of stimulation in their home and school envuonments 

Observation of table 9.7 leveals that the value of Kd is 3 which is not 
significant at .05 level. This allows us to infer that no significant difference 
exists in the extraversion of highly creative and low creative boys perceiv- 
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ing the same stimulation in home as well as school environment It means 
that as compared to highly creative boys, the low creative boys are not 
much low in extraversion. It implies that if the same amount of stimu¬ 
lation IS perceived in home as well as school enviionment, extraversion 
will not influence the development of scientific creativity among the highly 
creative oi the low creative boys 


Table 9.7 Diffe) ence in extraversion between high and low creative boys~ • 
perceiving equal amount of stimulation in home and school envirqnment 


C. I. 

fH 


Cum, fii Cum fi, S 26 (X)h S^6L(X) 

1 S26H(^) S26l(X) I 

36-37 

1 

0 

26 

26 

26/26 

26/26 

0 

34-35 

2 

3 

25 

26 

25/26 

26/26 

1/26 

32—33 

2 

3 

23 

23 

23/26 

23/26 

0/26 

30-31 

3 

1 

21 

20 

21/26 

20/26 

1/26 

28-29 

4 

5 

18 

19 

18/26 

19/26 

1/26 

26-27 

3 

2 

14 

14 

14/26 

14/26 

0/26 

24-25 

2 

4 

11 

12 

11/26 

12/26 

1/26 

22-23 

1 

n 

0 

9 

8 

9/26 

8/26 

1/26 

20—21 

2 

1 

8 

5 

8/26 

5/26 

3/26 

18—19 

1 

2 

6 

4 

6/26 

4/26 

2/26 

16-17 

4 

1 

5 

2 

5/26 

2/26 

3/26 

14-15 

1 

1 

1 , 

1 

1/26 

1/26 

0 , 


Kd=3 


Table 9 8 shows that the value of Kd (=10) is significant at .05 level. 
This means that there exists significant difference in the socio-economic 
status of highly creative and low creative boys perceiving the same 
stimulation in home and school environments. It means that as compared 
to low creative boys, highly creative boys come from homes of high 
socio-economic status. It implies that if boys perceive same amount of 
stimulation in home and school environments, the SES of their homes may 
influence their scientific creativity.' 
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Table 9.8 Differences m socio-economic status of high and low creative boys 
perceiving equal amount of simulation in home and school environment 


•• f 

- J 1 

C,I 

' r ■ 

fn 

fL ' 

Cum fn Cum.fL S2eH(X)S 

26 L(X) I 

N 

S 26 H(X)-S,eL(X) 1 

70—74 

1 

0 

26 

26 

26/26 

26/26 

0 

65—69 

4 

1 

25 

26 

25/26 

26/26 

1/26 

60—64 

3 

5 

21 

25 

21/26 

25/26 

4/26 

55-59 

6 

0 

18 

20 

18/26 

20/26 

2/26 


4 

, 5 

12 

20 

12/26 

20/26 

8/26 

45—49 

4 

1 

8 

15 

8/26 

15/26 

7/26 

40—44 

1 

5 

4 

14 

4/26 

14/26 

10/26 

35—39 

.0 

1 

3 

9 

3/26 

9/26 

6/26 

30—34 

1 

1 

3 

8 

3/26 

8/26 

5/26 

25—29 

1 

2 

2 . 

7 

2/26 

7/26 

5/26 

20—24 

1 

3 

1 

5 

1/26 

5/26 

4/26 

15—19 

0 

2 

0 

2 

0/26 

2/26 

2/26 

Kd=10 


Thus, we may coaclude that as compared to home and school environ¬ 
ment as perceived by boys, their socio-economic status and their intelligence 
(verbal as well as nonverbal) might have been responsible for bringing 
about differences in scientific creativity. 

In case of girls, our earlier discussions indicate that development of 
scientific creativity in general and its various aspects in particular among 
girls perceiving high or low stimulation in school environment will not be 
affected by differences in their perception of high/normal/low stimulation 
in home environment' It has been found that fluency, flexibility and 
inquisitiveness scores of girls perceiving normal stimulation in school 
environment do not vary with the level of stimulation perceived in home 
environment. So far as development of originality in particular and 
scientific creativity in general are concerned, oui findings indicate that as 
compared to low stimulation lu homes, high level stimulation in homes 
(if they are perceived so by the girls) may lead to the development of 
more scientific creativity among girls perceiving normal stimulation in 
school environment Results of a study done by Sagar and Kaplan (1972) 
support our" finding. They reported that greatest influence-on the develop¬ 
ment and perpetuation of individual behaviour is exerted by the 
family 




Creative Students’ Perception of Home 
and School Environments 


Individuals aflect and aie affected by the environment. Vinacke (1952) 
recognized that learning always mvolvcs interplay between the 
organism and the environment. Both organism and environment are 
extremely complex and therefore, the possibilities for their 
interaction are unlimited The combinations of conditions aic 
always different for any two individuals. The internalization of 
experience equips the individual with particular ways of perceiving, feeling, 
acting and thinking It results in the establishment of more or less perma¬ 
nent selecting and regulating systems which together make up a complex 
system determining the direction, characteristics and content of behaviour- 
symbolic as well as overt. This system is composed of innumerable 
subsystems and represents the effects of past experience and the means 
whereby past experiences continue to influence present activity. 

Thus, Vinacke has pointed to different effects of a set of characteristics 
(i.c. combinations) of perceived environment on learning. This is 
relevant for the development of scientific creativity because our 
findings in the pievious section have indicated that boys’ scientific 
creativity is likely to be influenced by their perception of creative stimula¬ 
tion, cognitive encouragement, acceptance and permissiveness in school 
environment; and protectiveness, deprivation of privileges, nurturance 
and permissiveness in home environment. However, girls’ perception of 
nurturance, rejection and protectiveness in home environment may influence 
their scientific creativity So, girls appear to be immune to the effects of 
other aspects of home environment, vfc. control, punishment, reward, con¬ 
formity, social isolation, deprivation of privileges and permissiveness, as 
perceived by them. It points to the probability of differences in the 
amounts of stimulation perceived by children with high and low 
scientific creativity. In the present chapter it is proposed to 
explore differences in home and school environments as perceived by boys 
or girls with high and low scientific creativity In order to achieve this 
two groups of boys/girls with high and low scientific creativity were formed, 
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10.1 Formation of criterion gionps 

Value of skewness given in the table 10 1 (Si^=.583) shows that the 
distribution of scientific creativity scoies obtained by boys is positively 
skewed. The calculated values of Qi and Q 3 are 68 46 and 119 92 lespecti- 
viely. Thus, boys who scored equal to oi moie than 120 weie included in 
the group of boys with high scientific creativity, wheieas the gioup of boys 
exhibiting low scientific creativity was constituted by boys who scored eithei 
69 or less on Tests of Scientific Creativity. 


Table 10 1 Distnbution of boys' scientific cieativity scoies 


Class Interval 

f 

Statistical values 


205—224 

2 

Qi= 68 46 


185-204 

3 

03=119.92 


165—184 

2 

Mean=97.l8 


145-164 

5 

Median=89 24 


125—144 

9 

S.D. = 40 89 


105-124 

12 

Skewness=.583 


85—104 

19 



65- 84 

24 



45— 64 

. 15 



25- 44 

3 



5- 24 

1 




Tabic 10.2 Distnbution of giiIs’ scientific cualivity scoies 


Class Intel val 

f 

Statistical values 


245-264 

1 

Qi=107 4 


225—244 

2 

03=173 8 


205—224 

10 

Mean = 143 72 


185-204 

5 

Median=139 17 


165—184 

14 

S D =42 94 


145—164 

15 

Skewness --318 


125—144 

15 



105—124 

17 



85-104 

19 



65- 84 

4 




Table 10 2 shows (hat the distribution of scieiilific cieativity scoies of 
gills is positively skewed 318) The calculated values of Qj and 

Qj aie 107 4 and 173 8 lespectively Thus, gii Is who scoied equal to 
or gieatCi tliaii 174 wcic included in the gioiip of giils witli high scientific 
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creativity wliile those who obtained scientific creativity scores equal to or 
less than 107 constituted the gioup of girls with low scientific creativity 

After having formed the criterion groups, efforts were made to study 
whether children with high scientific cieativity differ from those 
with low scientific creativity in their peiceptions of school and home 
environments. Kolinogorov-Smiinov Two Sample Test was used to find 
out the existence of differences. Ogives weie plotted to study the perceived 
school and home environments (oveiall and vaiious aspects of them) of 
children with high or low scientific creativity 

10 2 Differences in School Environment as Perceived by Children, with 
High and Low Scientific Creativity 

Table 10 3 Diffeiences in HSC and LSC boys' perception of school 
environment {total perspective) 

CI HSC Boys LSC Boys | S 25 i(X)~ 252 (X) | 


fi Cum. fj S„(X) f. Cum. ^ S^^fX) 


197- 

-206 

2 

25 

25/25 

0 

25 

25/25 

0 

187- 

-196 

0 

23 

23/25 

4 

25 

25/25 

2/25 

177- 

-186 

0 

23 

23/25 

1 

21 

21/25 

2/25 

167- 

-176 

5 

23 

23/25 

6 

20 

20/25 

3/25 

157- 

-166 

1 

18 

18/25 

6 

14 

14/25 

4/25 

147- 

-156 

3 

17 

17/25 

3 

8 

8/25 

9/25 

137- 

-146 

5 

14 

14/25 

2 

5 

5/25 

9/25 

127- 

-136 

2 

9 

9/25 

2 

3 

3/25 

6/25 

117- 

-126 

3 

7 

7/25 

0 

1 

J/25 

6/25 

107- 

-116 

2 

4 

4/25 

I 

1 

1/25 

3/25 

97- 

87- 

106 
- 96 

0 

2 

2 

2 

2/25 

2/25 

0 

0 

0 

0 

0 

0 

2/25 

2/25 


HSC—High Scientihe Creativity 
LSC—Low Scientific Cieativity 

disciepancy between the two senes 
i^s J/_5 The nume.ator of this la.gest diffcence .s 9 and therefore, 9 

vv3n L (Siegel. 1956) reveals that 

T, ■ n ‘1 " '■'Smfioant at 05 level for a two tailed test, 

t indica es that the obseived value of is not significant at 05 level 

This enables us to aeccpi the null hypothesis of hio significant diffeience m 
he amount of stimulation in school enviionraent as peiceivcd by boys with 
^loi low sumtific creativity’ Thus. HSC and LSC boys do not dilTei 
ion one aoolliei m their peiccption of stimulation in school 

cnviionmeiu 



Cumulative percentage f 
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Obseivation of fig. 1 shows that HSC boys' ogive lies to the left of the 
LSC boys’ ogive upto Pg, where it ciosses the latter and then continues to 
he to the right of it Tins shows that below P^^ MSC boys perceive con- 



Scoie Score 

FIG 1 Ogives showing differences in HSC and LSC children’s peiceplion 
of stimulat'on in School environment 


isistently low stimulation than the LSC boys. Qi, median and Qg values foi 
iSC boys are approx. 124, 143 and 168 lespectively. Foi LSC boys these 

’ues are approx. 150, 164 and 174 The two groups diflfci more at Oi 
still ^ 

■> at either median or Qg Howevei, these differences are not much 

apports oui carliei finding that HSC and LSC boys do not differ from 
ther in their perceptions of stimulation in school enviiomnent At 
Oiboys perceive more stimulation in their school enviionment than HSC 
boys. It indicates that low stimulation may not be conducive to the 
development of more scientific cieativity. It may not inhibit the develop¬ 
ment of it. Approximately 71 percent of HSC boys fall below LSC boys’ 
median while about 17 percent of the LSC boys fell below the HSC boys’ 
median 


To sum up the above mteipretation, we can say that boys’ perception 
of stimulation m school environment may neither piomote not inhibit the 
development of scientific creativity among boys This draws support fiom 
our finding of existence of insignificant relationship between overall 
scientific creativity and school environment as perceived by boys (tau=— 



effect of home and school BNVIRONMLNIS on SCTENTll-IC culaiivuy 

1015). Except originality, all the leraaming aspects of scientific creativity 
were not found to be significantly related with perceived school environment. 
This reveals idiosyncratic effects of overall school environment on the 
development of scientific cieativity among boys. Jones (1972) is quite 
correct in saying that quality of tcachcr-pupil interaction cannot always 
influence the development of creativity. He thinks— 

“The creative being does not emeige suddenly His development 
is gradual and takes place only rn an atmosphere which allows 
him to express himself. The teacher must refrain from forcing 
creative giowth , rather must he create conditions which allow 
creative woik to develop. The actual moment when a child is 
cieatrvc and lealises this, the creative leap cannot be induced 
by the teacher, but must be allowed for, and is most likely 
to occui in a paiticular kind of setting There must be no 
semblance of tyrannical authoritarianism in which spontaneity 
is denied nor yet too much license causing unceitamty and 
distraction.” 

If we were to observe the school environments, we shall raiely come 
across a school where teachers provide additional support or stimulation 
for the boys with high scientific creativity Usually situations inside and 
outside the school foice them to lefram from establishing ‘inequality in 
educational opportunities’. Students’scientific cieativity usually does not 
guide teacher-pupil interaction in most of our schools. In view of such a 
situation. It is quite piobable that boys with high oi low scientific cieativity 
will perceive the same amount of stimulation in school cnviionment 

Obseivation of table 10.4 shows that the laigest disciepancy betwee 
the two series is 5/25, SO, 5, the numeratoi of this diffeience, becomes 
value of Kd This value is not significant at 05 level. It means that,— 
HSC and LSC girls peiceive the same amount of stimulation in 
schools. This indicates that giils’ high oi low scientific cieativity does ..ot 
infiuence teacheis' behavioui to cieate stimulating environments for the 
students. Oui finding that ueithei overall scientific creativity nor any 
aspect of It IS significantly iclated with giils’ pciception of stimulation in 
school enviioninent draws support fiom the piesent one 

Observation of gn/s’ ogives m fig 1 shows that HSC gnls’ogive lies 
to the right of the LSC girls’ ogive upto where both coincide This 
shows that upto P 36 HSC giils perceive consistently more stimulation 
than LSC gnls Qi, Q 3 and median values for HSC girls aie approx 
154 5, island 172 respectively. Foi L'^C girls these values aie approx. 
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Table 10 4 Diffei eiices in HSC and LSC girls' perception of school 
envii onment {total peispective) 


HSC Girls LSC Girls 

- -1 S25i(X)-S255 (X) I 


192—201 

fj 

1 

Cum fi 
25 

S25i (X) 
25/25 

1 

Cum. fj 
25 

S252(X) 

25/25 

0 

182—191 

5 

24 

24/25 

1 

24 

24/25 

0 

172—181 

7 

19 

19/25 

6 

23 

23/25 

4/25 

162—171 

3 

12 

12/25 

6 

17 

17/25 

5/25 

152—161 

4 

9 

9/25 

4 

11 

1/25 

2/25 

142—151 

5 

5 

5/25 

3 

7 

7/25 

2/25 

132—141 

0 

0 

0 

1 

4 

4/25 

4/25 

122—131 

0 

0 

0 

1 

3 

3/25 

3/25 

112—121 

0 

0 

0 

1 

2 

2/25 

2/25 

102—111 

0 

0 

0 

0 

1 

1/25 

1/25 

92-101 

0 

0 

0 

0 

1 

1/25 

1/25 

82-91 

0 

0 

0 

1 

1 

1/25 

1/25 


148.5, 174 5 and 163 5 lespectively. The iwo groups differ more at median 
and less at Qi and Q 3 . Nearly 39% of the HSC girls tall below LSC girls’ 
median while about 70 5% LSC girls fall below HSC girls’ median. 

Thus, both the HSC and the LSC children perceive similar amounts of 
stimulation in then school enviionment An attempt was made to explore 
differences in HSC and LSC childien’s perception of various aspects of 
school environment Results of the attempt are presented m table 10 5 

Obseivation of table 10.5 shows that none of the twelve values of Kp 
IS significant at .05 level because each of them is less than 10, the critical 
value given m table L (Siegel, 1956) for a two tailed test They indicate 
existence of no significant difference in the amount of stimulation in 
school enviionment as perceived by HSC and LSC boys as well as girls. 
Boys or giils obtaining high 01 low scores on Tests of Scientific Creativity 
do not diffei significantly from one another in their perception of creative 
stimulation, cognitive encouragement, acceptance, contiol, rejection and 
peiinissivcncss in school enviionment In otliei words, boys’ or girls’ 
perception of vat lous aspects of school environment may neither piomote 
noi inhibit the development of scientific creativity among them, 




Table 10 5 Differences in various aspects of school environment as peiceived by students 

iiith high and low scientific creativity 


174 . 
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Observation of fig, 2 shows that HSC and LSC hoys’ ogives start 
simultaneously and after Pg the former lies to the light of the lattei ogive 
throughout the range. It means that HSC boys perceive consistently 

toot 



Score Scoie 

fig 2 Ogives showing d'ffeienccs in HSC and LSC children s perception of 
creative stimulation in school envnonment 


-eatci amount of creative stimulation in then school envnonment than 
LSC boys Howevei, the differences between the two groups’percept 
of creative stimulation in school environment at Q^, median and 
than appioximately 8, U and 6 respectively. So, the two groups 
This median. Ftirthei examination of the ogive reveals that 

oneanOgfL^^ l^^yg exceed the median of HSC boys while 16% of the 
fall below the LSC bovs’ median Gir/s' ogives in this figure 
reveal that HSC girls perceive consistently greatei cieative stimulation in 
their SE’ than the LSC girls. The differences between the two groups’ 
perception of creative stimulation in SE at Q^, median and Q,, points are 
appiox.’^* ** 3 3, 1.0 and 0.8 respectively Thus, the two groups diffei 
moieatQithan at either median or Qi 46% of HSC giils fall below the 
median for LSC giils. Pj values for HSC and LSC girls ate 38 and 14 


*SE is the abbieviation foi ‘school environment ’ 

**appiox. stands foi ‘approximately.’ 
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respectively. It iadicates that veiy low cieative stimulation may inhibit 
the development of scientific creativity among gills 

Fig 3 shows that the HSC boys' ogive lies to the left of the LSC 
boys’ ogive thioughout its course It means that HSC boys peiceive con¬ 
sistently low cognitive encoiiiagemeat in their schools than LSC boys 



Score Scoie 

FIG 3 Ogives showing difteienees in HSC and LSC childien's peiccption of 
cognitive encoiiiagenient in school environment 


Difference between the two gioups is greatest at Qj (=5,8) It decieases 
at median (=5.5) and Qg (=4.2). Appiox 21.5% of the LSC boys fall 
below the median of HSC boys Ogives reveal an interesting phenomenon. 
It IS that below the median, peiception of low cognitive encoiuagement 
may be more conducive to the development of scientific cieativity while 
more cognitive encouragement m schools, if peiceived so by boys, may 
hinder the growth of scientific cieativity Obseivation of the ogive 
shows that HSC giils’ ogive lies to the nghlof the LSC giils’ogive upto 
where the formei ciosses the latter and then it lies to the left of LSC 
girls’ogive but at it ciosses the laltei and then it continues to lie to 
the right of LSC girls’ ogive About 54% of HSC girls fall below the 
LSC girls’ median while 47 5% LSC girls fall below the median of HSC 
girls. Out of these 54% HSC girls only 18% (appiox.) fall below the Q, 
of LSC gills Differences' in the Qj, median and Q, values for llic two 
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groups are approx. 1.1,04 and 0 5 respectively, These differences imply 
that perception of cognitive encouragement may neither promote nor 
inhibit the development of girls’ scientific creativity 



Score ®°°re 

FIG 4 Ogives showing differences in HSC and LSC children s perception of 
permissiveness tn school environment 

Fig4 shows that LSC boys’ ogive lies to the right of HSC boys’ 
ogive upto Pge after which the former continues to he to the right of the 
latter. This means that below Pj* HSC boys peiceive consistently low 
permissiveness in their SE than LSC boys This indicates that HSC boys 
can develop their scientific creativity even when some stimulation is 
perceived by them because they have the motivation to do creative work 
or thinking in the field of science Qi, median and Qj values for the two 
groups differ by 7.3, 4.3 and 4 5 respectively. Approx. 78 5% of the HSC 
boys fall below the LSC boys’ median Now the curiosity arises as to 
what leads to the development of low scientific creativity among boys 
perceiving nearly the same amount of permissiveness in their SE. The 
answer may be hunched in the lack of strong motivation to express and 
perform creative thinking in science. The genetic constitution of boys 
with low scientific creativity, their attitude toward scientific creativity, 
their willingness to be absorbed in creative scientific thinking and their 
sensitivity to what happens in tbeir classrooms may account for the 
development of low scientific creativity among boys perceiving more 
permissiveness in theii schools than the HSC boys Examination of girls^ 
ogive m fig. 4 shows that HSC girls’ ogive lies to the light of LSC girls 
ogive upto P^a where it crosses the latter to lie on the right of it. At Pjo 
the former ogive again cro§se§ the latter ogive and thttn oohtislu?s h? 
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remain on the right side of the latter ogive. This reflects inconsistency 
in teachers’ behaviour to permit free expression of views by students. 
Differences in permissiveness in SB as perceived by the two groups at Q^, 
median and Qg points are 2.6,0 5 and 1.8 respectively. Nearly 48% of 
the LSC girls fall below the HSC girls’ median. 

Examination of boys’ ogives in fig. 5 indicates that below 
HSC boys consistently perceive more acceptance in their schools than 
the LSC boys Approx. 69,5% of the HSC boys fall below the LSC 



FIG. 5 Ogives showing difference m HSC and LSC children's perception of 
acceptance in school environment ^ 


bovs’ median. The differences m the amount of acceptance as 
perceived by the two groups is the least at Qj (= i 6). At median 
and Q, this difference is 2.5 and 4.5 respectively. Observation of 
ogives m the figure 5 reveals inconsistency in teachers’ unconditional 
love, recognizing that students have the right to express feelings, to 
uniqueness and to be autonomous individual {ie acceptance) as perceived 
by HSC and LSC girls Below HSC girls perceive more acceptance 
than the LSC girls. The same observation is apparent beyond P but in 
between these two percentiles HSC girls perceive comparatively*less ac¬ 
ceptance than LSC girls. The differences in acceptance- as perceived by the 
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members of the two groups at Qi, median and Q 3 points are approx. 1 . 1 , 
0 5 and 1.0 respectively. These diffeieuces are too low to be significant. 
Approx. 54% of the LSC girls fall below the HSC girls median. Thus, both 
groups perceive nearly similar amounts of acceptance m school environ¬ 
ment. This conclusion also holds truth in case of boys. Haddon and Lytton 
(1968, 1971) and Puranioti (1972) reported that acceptance promotes the 
development of creativity among children. It appears that because of their 
greater sensitivity HSC children might have been satisfied with their 
teachers’ behaviour and as a result of this satisfaction they might have 
succeeded in developing their scientific creativity. 

Examination of boys' ogives in fig 6 shows that approx. 46 5% of the 
HSC boys fall below LSC boys’ median Differences between Qj,, median 
and Qa values for the two groups are approx. 1.4, 0.5 and 1.1. In the 
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FTG. 6 Ogives showing differences in HSC and LSC children’s perception of 
rejection in school environment 


beginning the LSC boys’ ogive lies to the right of HSC boys’ ogive but 
P 30 It crosses the latter to lie to the left of it It indicates that below 
Pgg HSC boys perceive more rejection than the LSC boys while beyond this 
point the former perceive more rejection than the latter This points to 
inconsistency in teachers’ behaviour to recognize students’ rights to deviate, 
act freely and be an autonomous individual. Thus, it may be difficult for 
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both HSC and LSC boys to predict when their creative behaviour in science 
will be rejected to some extent. This uncertainly might have enabled HSC 
boys to think creatively m the field of science They might have ignored 
rejection whenever it would have been exercised by their teachers Exami¬ 
nation of girls' ogives shows that approx. 45 5% HSC girls fall below LSC 
girls’ median. The differences between Qi, median and Qa values for the 
two groups are approx. 2.4, 0.6 and 2 8 respectively. HSC girls perceive 
less rejection than LSC girls. However, this difference is too low to be 
significant Neaily similar findings have been reported in case of boys. 
Jone’s (1972) observation appears to be relevant in the Indian context He 
said ; 

“The child needs the support of the teacher in thinking and 
expressing ideas that are unconventional and unusual. The pupil 
must feel that he is not on trial as a person and that activity, indivi¬ 
duality and personal differences are valued In contrast to the usual 
classroom situation, criticism must be postponed until after the 
actual production of ideas. Discumination of the product is 
necessary, but the pupil must never be made to feel that because his 
ideas are rejected, he is also rejected as a person.” 



Scoie 

FIG. 7 Ogives showing differences in HSC and LSC children’s perception of 
contiol m school environment 
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Obseivation of boys' ogives in fig 7 reveals inconsistency in teacliers’ 
behaviour to impose several restrictions on students to ^control them 
Below Pag HSC boys perceive less control in then SE than LSC boys. 
Beyond this LSC boys perceive consistently less control than HSC boys 
Approx. 81% LSC boys fall below HSC boys’ median. Difference between 
Qi, median and Q 3 values for the two groups are 0 8 , 3.0 and 4 0 respec¬ 
tively. Girls' ogives in thiS'figure reveal an interesting phenomenon HSC 
ogive, in the beginning, lies to the right of LSC girls’ ogive but at Pig it 
crosses the latter to remain on its left upto Pg, where it again crosses the 
LSC girls’ ogive. Thereafter, HSC girls’ ogive lies to the light of LSC 
girls’ ogive upto Pgg where it again crosses the latter to remain on its left. 
At Pgg the former again crosses the latter and then it continues to lie to 
the right of it (LSC girls’ ogive) This shows that teacheis’ behaviour to 
control gills’ classioom behaviour is not consistent. This lack of consistency 
in imposing restrictions to discipline girls may have taught them to 
Ignore teachers’ controlling strategies so far as expression of creative 
behaviour is concerned. They might have been expressing and doing 
creative thinking in the field of science without being afraid of 
the possible control that may be exercised However, it appears that 
girls’ perception of more or less control cannot motivate them to perform 
more creative thinking, This also holds truth in the case of boys 

To sum up the above mentioned interpretations we can say that neither 
boys nor girls with HSC and LSC dififer significantly in their perceptions 
of SE. This implies that our teachers do not tiy to create more stimulating 
conditions for HSC children. They appear to have faith m the principle 
of 'equal treatment to all'. It will be proper to say that existence of stimu¬ 
lating climate in our schools only cannot guarantee the development of 
scientific creativity among children Wees (1971) has aptly remarked, 
“No body can teach anybody anything ’ Our findings indicate that 
Torrance’s comments on his experiments may be quite relevant in the 
Indian context. He (1972) said, “Our findings only indicate the relative 
low importance of facilitating conditions ’’ Besides lending suppoit to 
existence of no significant differences in children’s perception of various 
aspects of school environment, our study of ogives has indicated that ver y 
low stimulation (overall) m the SE may inhibit the development of scientific 
creativity. Very low creative stimulation (j.e <P 3 a), permissiveness 
(i e. <Pib). acceptance (i e <Pio). rejection (i e <Pi 3 ) and control (i.e <Pi 6 ) 
appear to inhibit the development of scientific creativity among girls. 
However, m case of boys low levels of increasing quantity of cognitive 
encouragement and acceptance, and high levels of creative stimulation 
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appear to promote scientific creativity. Thus, schools can contribute to 
the development of scientific creativity among students but as Trabue (1962) 
thinks, we cannot ask teachers to create scientific creativity when it does 
not exist in larger amounts. Stimulating environment of school may 
promote the development of scientific creativity only when special enrich¬ 
ment programmes, vertical as well as horizotal are provided to students who 
can think creatively in science Teachers will have to discover this source 
of energy among children, reawaken it if it has been circumstantially sup¬ 
pressed, reassure it if it has been disturbed and redirect it if it has taken a 
blind direction. All this will demand work books, textbooks, provocative 
questions in the classroom and laboratory work which has been designed 
specifically to develop scientific creativity among students. It is to be 
remembered that only schools cannot encourage scientific creativity. 
Scientific creativity that the > child has developed during his school life, 
cannot be attiibuted in entirety to ^ the influence of school environment. 
Due account must be taken of the child’s own genetic potentials. However, 
the embryo is endowed with the potentials for development and only a 
proportion of this potential is developed in a congenial environment. 
The degree of actualization may be a function of the perceived home 
environment. 

10,3 Differences in Home Environment as Perceived by Children with High 
and Low Scientific Creativity 

Studies of parent-child interactions (i.e. home environment) comprise a 
cluster of reports about background factors in creativity. Most frequently, 
these studies have involved a comparison of parents whose offsprings are 
high in creativity with parents whose offsprings show less creative promise 
(Evans & McCandless, 1978). The quality of the parent-child relation¬ 
ship has been thought of as causal correlation (Jensen, 1967) Coleman 
et al. (1966) have also emphasized the extent of home influence In the 
proceeding section an attempt is made to investigate whether children with 
high or low scientific creativity differ from one another m their perception 
of stimulation m home environment 

Perusal of ‘a’ row of table 10.6 shows that calculated values of 
Kd are 5 (for boys) and 11 (for girls). The former is not significant at 
evel It meaas that HSC and LSC boys perceive nearly the same 
amount of stimulation in home environment It implies that boys’per¬ 
ception of increasing levels of stimulation in home environment may not be 
conducive to the development of scientific creativity among boys This 
draws support from our finding of existence of insigmficant relationship 
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SigniScant at 05/.01 level t Except these three, other aspects oFhoine environjiient (HE) 

have been negatively scored 
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between perceived hotne environmeiit and scientific creativity. Tiie latter 
Kd Value IS significant at 05 level. Tins points to existence of significant 
differences between HSC and LSC girls’ perception of borne environment. 
HLC girls perceive moie stimulation in their homes than LSC girls. It 
implies that girls’ perception of more stimulation in home environment 
may be conducive to the development of scientific creativity among girls 
Our finding of existence of significant relationship between overall scientific 
creativity and perceived home environment (tau=.1741) also supports the 
present inference. Further observation of the table reveals that two out of 
20 values of Kp are significant at .05 level. This indicates that both HSC 
and LSC boys as well as girls perceive similar amounts of control, protec¬ 
tiveness, punishment, conformity, reward, deprivation of privileges, rejection 
and permissiveness. HSC and LSC boys perceive similar quantities of 
nurturance while girls of these groups peiceive equal amounts of social 
isolation in their home environment. HSC boys perceive less social isola¬ 
tion than LSC boys while HSC girls perceive more nurturance than LSC 
girls. 
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FIG 8 Ogives showing differences in HSC childien's perception of stimulation 
in home environment 

Obeservation of fig 8 shows that HSC boyf ogive lies to the right of 
the LSC boys’ thioughout its couise value for the HSC boys is 97 while 
for the LSC boys It is 142. Difference between Q^, median and Qa values 
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for the two groups are 24 5, 8 3 and 24 respectively About 41% of the HSC 
boys fall below the LSC boys’ median Thus, HSC boys consistently perceive 
more stimulation in their home environment. Gii Is’ ogives in the figure show 
that HSC girls’ ogive lies to the right of LSC girls’ ogive So, the HSC girls 
consistently perceive more stimulation m home environment than LSC girls 
Approx. 15.5% HSC girls fall below the median of LSC girls. The 
difference between Qi, median and Qj values for the two groups aie 
approx. 33, 20 and 20 respectively 



FIG 9 O gives showing differences m HSC and LSC children’s perception of 
control in home environment 

Fig 9 shows that after its origin HSC boys’ ogive lies to the right of 
LSC boys’ ogive, but at the former crosses the latter and lemains on the 
left upto Pg, where it again crosses the latter and then continues to lie to the 
right of LSC boys’ ogive. Thus, parents’ behavioiu to impose restiictions on 
boys in ordei to discipline them is not consistent. This inconsistency may be 
responsible for ineffectiveness of control in inhibiting scientific cieativity 
Appiox 55% use boys fall below LSC boys’ median. Differences between 
Qi, median and Qj values for the two groups aie appiox 3.3, 0.4 and 0.8 
lespectively. For giils these values differ by appiox. 1 0, 1.2 and 1.6 
After its oiigin HSC girls’ ogive lies to the right of LSC girls’ 
ogive thionghoiit Us course. This means that HSQ girls 
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P“iceive less control m their home environment than LSC girls, 
This difference has been consistent. About 44%HSC girls fall below the 
LSC girls’ median. Thus, it appears that decreasing amounts of control as 
perceived by boys or girls may not be conducive oi mhibitive to the 
development of scientific creativity among them This is not consistent with 
the findings of Terman (1954), Roe (1960), Gallagher (1964), Ellinger (1964), 
Stiaus and Straus (1968), Heilbrin (1971) and Aldous (1975) 
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FIG 10 Ogives showing differences m HSC and LSC children’s perception 
of protectiveness in home enviroment 


Boys' ogives in fig. 10 show that in the beginning HSC boys’ ogive 
lies to the right of LSC boys’ but the former crosses the latter at about 
beyond which the former lies to the left of the latter. Both coincide at Pgj but 
at P(|B HSC boys’ ogive crosses LSC boys’ ogive to he to the light of the 
latter Approx. 24% HSC boys exceed LSC boys’ median, Qi, median and 
Qg values for the two groups differ by 0.2, 2.8 and 3 8 respectively The 
differences are too small to be significant. Examination of gn/,j’ogives 
reveals inconsistency in their perception of protectiveness m home environ¬ 
ment 45% LSC gills exceed HSC girls’ median. Differences in the Qj, 
median and Qg values foi the two gioups aie approx 1,2, 0 6 and 1.3 
lespectively Thus, children’s peiception of protectiveness m their home 
cnvironineiit may not influence the development of scientific creativity, 
Oui findings draw suppoit from the study of MacKinnon (1965). However, 
icsults of studies done by Aldous (1975) and Roe (I960) contiadict the 
present findings 
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Boys' ogives m fig 11 show, that below Pgg the HSC boys’ ogisc hcs 
to the light of the LSC boy’s ogive At the formci touches the lattei 
and then continues to lemain on the light of it. These obseivations point 
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of punishment m home environment 

to the conclusion that HSC boys continue to perceive less punishment 
than LSC boys. Tbus, parental behavioui appeals to be consistent About 
30% HSC boys fall below LSC boys’ median At Qj, median and Qa 
the" differences between the two groups are appiox. 4.5, 2 5 and 2.3 
For girls' these differences are appiox. 3.4,2 1 and 2.0. HSC gills’ ogive 
lies to the right of LSC girls’ ogive throughout its couise except at Pgs 
where both coincide. Thus, HSC guls perceive less punishment m their 
home environment Approx 34% LSC girls exceed HSC guls’ median 

Observation of 6075 ’as well as g» fs’ ogives m fig 12 leveals inconsis¬ 
tency m paiental behavioui to demand work according to theii desiie and 
expectation Uplo Pgj HSC boys perceive less confoimity in theii home en¬ 
vironment but below P„e the formci perceive more conformity Beyond 
both of them perceive neatly equal amounts of conforaaity. Appiox 44% 
LSC boys fall below HSC boys’ median. Differences between the Qi, median 
and Qa values for the two groups are 1 3, 1.2 and 4 4 So, beyond Q 3 , 
boys’ perception of less conformity m home environment may promote the 
development of scientific ci eativity Upto Pst HSC guls peiceive less con¬ 
foimity than LSC guls. Below HSC girls peiceive more conformity than 
LSC girls whereas beyond this point LSC girls perceive more conformity 
than HSC girls. About 42% LSC girls exceed the HSC guls’ median. 
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Diffeieuces in Qx, median and values arc appiox. 15, 0 8 and 2 7. 
These differences aie not much. Thus, the role of conformity, as petceived 
by boys as well as girls in their home envuonraent, is an indecisive one 
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FtG 12 Ogives showing differences m HSC and LSC childien’sfpeiception 
of conformity in home environment 


This is contrary to the results of studies done by MacKinnon (1965), Aldoits 
(1975), Stem (1963), Dryer and Wells (1966) and Man (1973). Ttipathi (1980) 
has discussed iinportance of conformity to patents’ demands Its oiigin 
lies in our ancient culture according to which heaven, duty and divinity 
are all coucentiated in the male parent. If he is pleased, all Gods remain 
pleased Thus, our boys and girls seem to have leaint to preserve and 
nurture their scientific creativity despite compliance to parents’ wishes In 
the Westein society it is believed that conformity to parents’ wishes may 
stifle children’s ability to think cieatively. We do agiee with Prof 
Tnpathi who thinks that too much emphasis on conformity inhibits 
creative thinking Peihaps such a stress is lacking m our homes of 
today 

Examination of boys’ ogives in fig 13 shows that HSC boys’ ogive lies 
to the right of LSC boys’mgive Approx 35%of the ElSC boys fall below 
the median foi LSC boys. Differences between Qj and median values 
for the two groups (i.e.=6.9,5 7) are laiger than the difference between 
Qx values (i.e.=3 0) Thus, as compared to LSC boys, HSC boys con- 
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sistently pciceive less social isolation in their home environment It 
implies that boys’ peiception of less social isolation (=its decreasing 
amounts) in home environment may be conducive to the development of 
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FIG 13 Ogives showing differences in HSC and LSC children's percept'on 
of social isolation in home environment 


scientific creativity It is interesting to note that this implication does 
not hold truth because the relationship between these two variables, viz. 
decreasing quantities of social isolation and boys’ scientific creativity, 
has not been found to be significant at 05 level The curiosity to know 
why these findings contradict each other arises . We think that LSC boys 
may be less sensitive to the social isolation as used by parents or they 
might have learnt to adapt to such conditions m h omes and as a result 
of adaptation LSC boys might have developed immunity to social isolation. 
HSC boys because of gieatei sensitivity, might hav e succeeded'm thinking 
creatively in an envnonment which is characteuzed by use of less social 
isolation This hunched answer to the above mentioned question points 
to the idiosyncratic effects of social isolation in home environment. It 
appears that use of less social isolation may promote scientific creativity 
among HSC boys but it may neither speed up nor retard the rate of 
development among LSC boys Obseivation of girls' ogives shows that 
HSC gills’ ogive lies to the right of LSC girls’ ogive except at Pea and P92 
wheie both coincide Nearly 32 5% HSC girls fall below LSC girls’ 
median Differences between Qi, median and Qg values for the two 
gioups aie 6 0, 2 2 and 0.2 lespectively This indicates that upto Peg HSC 
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girls perceive less social isolation than LSC girls. Now a question arises 
m our mind Why do both HSC and LSC girls pereeive same amounts 
of social isolation in their home environment ’ The answer to this question 
may be hunched m oui cultural context. We usually see that girls are 
allowed to have less contacts with othei children and persons outside the 
family Most of the gills are sensitive to this type of treatment fiom 
parents They do not want to be isolated from the beloved persons, if 
they exist at all. So, they will perceive whatever isolating devices aie 
used by their patents as negative sanctions Girls’ scientific creativity 
does not influence use of these devices by many parents. 


Boys' ogives in fig 14 point to inconsistency m parents’ behaviour 
to use material as well as symbolic rewards. About 41%LSC boys exceed 
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FIG 14 Ogives showing differences m HSC and LSC children’s perception 
of reward in home environment 

HSC boys’ median. Differences between Qi, median and Qg values are 
approx 0 9, 16 and 2.9 lespectively These differences are quite small 
but they disclose that parents use rewaids for boys more fiequently. This 
frequent use of rewards might have led to t^e development of decreased 
sensitivity among boys towaid the rewards and consequently lewards have 
lost their stimulating value. Thus, it appears that if one makes frequent 
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and indiscriminate use of rewards for increasing the probability of desiied 
behaviour, scientific creativity may not develop to a higher level. Observa¬ 
tion of girls’ ogives shows that upto Pog HSC girls’ ogive lies to the right 
of LSC girls’ ogive, meaning thereby that below this point HSC girls 
perceive consistently raoie lewaids in then home environment than 
LSC girls. At Pgg HSC gals’ ogive crosses LSC gals’ ogive and then 
continues to remain on the left of the latter upto Pgj where both coincide 
Approx 65% of LSC girls fall below HSC gals’ median while 17 %HSC 
gals fall below LSC girls’ median. The differences between Qj;, median 
and Qa values foi the two gtoups are 6 7, 3 0 and 0 , 2 . The first one is 
quite large and indicates that below this point HSC girls peiceivc more 
rewards in then home environment than LSC girls. 

Observation of boys’ ogive in fig 15 shows that below P^j HSC boys’ 
ogive lies to the light of LSC boys’ ogive meaning thereby that below 
Pgj HSC boys consistently perceive less deprivation of privileges than LSC 
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FIG 15 Ogives showing differences in HSC and LSC children’s perception 
of deprivation of privileges in home environment 

boys At P 92 the HSC boys’ ogive crosses the LSC boys’ ogive and then 
It continues to remain on the left of it. It means that beyond this point 
LSC boys peiceivc less depiivation of privileges in their home enviionment 
than the HSC boys Approx 22% LSC boys exceed HSC boys’ median. 
The difference between the two gioups is quite large at median (=6 0) 
It implies that at this point HSC boys peiceivc less depiivation of 
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pijvileges than LSC boys At Qi and Q 3 these diffeieiices are approx 
4.5 and 3 9 respectively. In the beginning LSC girls" ogive lies to the 
right of HSC girls’ ogive At Pg the former crosses the latter and there¬ 
after It remains on the left of HSC girls’ ogive. At about Pg, the former 
again ciosses the latter. This also reoccurs at Pgg after which the former 
lies to the left of HSC girls All these observations disclosed inconsistency 
in parent’s behaviour to deprive their daughters of their rights to seek love, 
respect and childcaie from them. Approx 38% LSC girls exceed HSC girls’ 
median Differences between Qx, median and Q 3 values aie approx 0 1. 
1 9 and 0.2 respectively. These differences are quite low and indicate 
existence of no significant difference between the two gioups 

Observation of boys' ogives in fig. 16 leveals that about 9% of HSC 
boys perceive less nurturance than LSC boys This implies that develop¬ 
ment of scientific creativity among these HSC boys might not have been 
influenced by their perception of less nuiturance m home enviionment. In 
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FIO 16 Ogives showing diffeiences 111 HSC and LSC childiens pciception 
of nurtuiance in home enviionment 

the beginning HSC boys’ ogive lies to the left of LSC boys’ ogive At Pja 
HSC boys’ ogive crosses the LSC boys’ ogive and then it continues to he 
to the right of it. So, beyond Pj^ HSC boys perceive more nurturance 
than LSC boys. These observations point to inconsbieiicy in paiental 
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behaviour to observe unconditional physical and emotional attachment 
with boys About 35% HSC boys fall below LSC boys’ median. Differ¬ 
ences between Qi, median and Qj values for the two gioups are approx 
2.8, 2.5 and 2.1 respectively. These differences are too small to be signi- 
Bcant. Thus, both HSC and LSC boys perceive nearly the same quantity 
ofnurturance in home environment. It implies that boys’ perception 
of increasing amounts of nurturance may neither promote nor inhibit 
the development of scientific creativity among boys. This draws support 
from the findings of Nuttal (1964) and Silverberg (1970). However, 
findings of McCurdy (1957), Greenacre (1958), Wade (1971), Heilbrin 
(1971) and Dewing and Taft (1973) present a contiadictory position in 
connection with general creativity among children. Examination of girls' 
ogives shows that HSC girls’ ogive lies to the right of LSC girls’ ogive 
throughout its course. This indicates that HSC girls consistently perceive 
more nurturance in home environment than LSC girls About 24% HSC 
girls fall below LSC girls’ median. Difference between the two groups 
are quite large at Qi (=6.0), median (=4 8 )andQ 3 (=5 9). Thus, as 
compaied to LSC girls, HSC girls perceive more nurturance ^t implies 
that girls’ perception of moie nurturance in their home environment may 
contribute to the development of scientific creativity among girls This 
draws support from our finding that scientific cieativity among girls is 
positively related to perceived nurturance. Considering the above findings 
it seems that more nurturance in home environment may promote the 
development of scientific creativity among girls, and may neither promote 
nor inhibit the development of this potential among boys. This idio¬ 
syncratic effect may be explained on the basis of girls’ needs and sensitivity 
which again are linked with our cultural traditions prevalent in Hindu 
homes^ 

In fig 17 HSC boys’ ogive lies to the right of LSC boys’ ogive through¬ 
out Its course. About 21% LSC boys exceed the median of HSC boys. 
Differences between Qi, median and Qg values for the two groups are 
appiox 3 0, 4 6 and 5.5 respectively Difference is larger at Qg than 
either at Qi or median. This mdicates that HSC boys perceive coiisi- 
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stentJy Jess rejection than LSC boys, HSC girls' ogive lies to the right 
of LSC girls’ ogive This indicates that HSC girls perceive consistently 
less rejection than LSC girls. About 28% HSC girls fall below LSC girls 



FIO 17 O gives showing differences in HSC and LSC children’s perception of 
rejection in home environment. 

median. Differences between Q^, median and Qj values for the two groups 
are 4 8, 7 0 and 3.1 respectively These differences are too low to be 
significant. Studies by Moore and Bulbulian (1976) and Stem (1963) do not 
support the conclusions 

Observation of boys' ogives in fig. 18 shows that HSC boys’ ogive lies 
to the right of LSC boys’ ogive throughout its course except at where 
both touch each other. About 23% HSC boys fall below LSC boys’ 
median. Differences between Qi, median and Qg values for the two 
groups are approx. 3.6 5,5 and 2 2 respectively. The difference in median 
is quite large Thus, as compared to LSC boys HSC boys perceive 
consistently more permissiveness. On the whole this difference appears 
to be insignificant. It means that boys’ perception of increasing or 
decreasing levels of permissiveness may neither promote nor inhibit the 
development of scientific creativity Our boys usually crave for per¬ 
missiveness llf their need is not satisfied, they may fail to think creatively 
Lack of permissiveness m home environment may lead to the development 
of frustration, decreased motivation and emotional disturbances which 
may inhibit the development of sdentilic creativi^ However, if some 
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amount of permissiveness is allowed, HSC boys may perceive it and because 
of their creative motivation, genetic composition or greater sensitivity 
they may succeed in developing their scientific creativity. It is correct to 



FIG 18 Ogives showing differences m HSC and LSC children's perception 
of permissiveness in home environment 

say that even jf too much permissiveness is allowed to exist in home 
environment, Wly those boys who possess the motivation and ability to 
think creativeljrin science and are more sensitive, will be able to think 
creatively./ This discussion points to the idiosyncratic effects of increasing 
amounts of permissiveness on the development of scientific creativity 
among boys A look at the girls’ ogives shows that upto P 34 HSC girls’ 
ogive lies to the right of LSC girls’ ogive, meaning thereby that throughout 
this range girls with high scientific creativity perceive more permissiveness 
m their home environment than LSC girls. At Pg* the former crosses the 
latter to lie on the left of LSC girls’ ogive. This indicates that beyond 
Pgi HSC girls perceive less permissiveness than LSC girls. These observa¬ 
tions reveal inconsistency m parent’s behaviour to provide opportunities 
to girls to express their views freely and act according to their desires 
with no interference from parents. About 34% LSC girls exceed HSC 
gills’ median. Differences between Qj, median and Q, values for the 
two groups are approx. 2 4, 1.4 aud 3 2 respectively. These are too low to 
be significant. 
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Summary 

The present chapter has been devoted to the investigation of differences 
in school and home environments as perceived by HSC and LSC children. 
Significance of these differences was tested with the help of Kolmogorov- 
Smirnov Two-Sample test. Ogives of boys/girls with HSC or LSC were 
also drawn to probe deeper into the observed phenomena. 

It was found that HSC children do not differ significantly from LSC 
children in their perception of creative stimulation, cognitive encourage¬ 
ment, acceptance, permissiveness, control andrejection in school environ¬ 
ment. They perceived same amounts of overall stimulation m school environ¬ 
ment as well as home environment They perceived same amounts of 
control, protectiveness, conformity, punishment, deprivation of privileges, 
reward, rejection and permissiveness in their home environment, HSC 
boys perceived less social isolation than LSC boys while girls belonging 
to the two groups perceived same amounts of it. As compared to LSC 
girls, HSC girls perceived more nurturance in home environment. 
Boys of both of the groups perceived same amounts of nurturance. 

Some interesting facts were brought to light by the study of ogives of 
HSC and LSC boys and girls. Both HSC and LSC girls perceived 
inconsistency in teachers’ behaviour to—(i) stimulate children’s cognitive 
development by encouraging their actions or behaviours, (ii) provide 
opportunities to them for free expression of views and uninterrupted 
activities, (lii) recognize their right to express feelings, to uniqueness and 
to be autonomous individuals, and (iv) impose lestnctions on students 
to discipline them. Boys’ perception of control and rejection in school 
environment , and control, conformity, protectiveness, reward and 
nurturance in home environment revealed inconsistencies m teachers’ and 
parents’ behaviours, Girls’ peiception of reward and deprivation of 
privileges reveals inconsistencies. As compared to HSC boys, LSC 
boys perceived consistently more cognitive encouragement (more difference 
at Qi and median) and more permissiveness (more differemcb at Qa) 
in their school environment. HSC girls oerceived consistently more 



creative stiiiiiilatioii lo scbols aid less coiitiol aid tejecfa i home 
eifiwMieDttlian LSC boys Except at extremes the HSCboys as well 
as girls perceived coisisteitly less pinishmeit aid more permissiveiess 
11 borne eiviroomeit tbai tieirLSC comterparts HSC boys perceived 
less deprivatioi of privileges (dlereice more at medial) aid less accep- 
taace tbai LSC boys wide HSC giils perceived more protectiveiess, more 
rejectioi, less social isolatioi (more differeice at Qi) aid mote nirtiiraice 
(dlereice more at Qj, median aid Q,) tbai LSC girls, HSC boys 
perceived less social isolation to LSC boys (dlereice more at Qj aid 
medial), On tie wlole stidyof ogives revealed tie same fiidiigs as 
were discovered earlier wiei Kolmogorov-Smiriov Tw-Sample Test 
was used. 



Development of Scientific Creativity 

Epilogue: 


Usually people think that the whole cultural fabric of India, by and 
large, is not conducive to the release of the creative impulse. T. N, Rama 
(1973) aptly remarked . 

“The doctrine of Karma with its fatalism, the theory of trans¬ 
migration with its predetermination, the theory of varnas with its 
ruthless casteism and the doctrine of male authoritarianism are 
all, what Toirance (1962) would call ‘cultural blocks to creati¬ 
vity’. Inside the educational institutions and outside, one finds 
authoritarianism and dogmatism—a crusty rigidity and stubborn 
submission to the embalmed and venerated, monolithic status 
quo Rules and regulations are sanctimonious, they have been 
rendered all the more sanctimonious by the countless generations 
that practised them down the ages and cannot consequently be 
teargressed or broken.” 

Undei these conditions of conventions and reputable standards, the 
effect on creative minds is one of oppression and frustration. Individuals 
will conform to group norms and will not be liberated from the cataract of 
accepted beliefs (Koestler, 1959) and ideals m the field of science in 
particular and others in general. Their cabined and cribbed creative 
minds will not have the delights of independent scientific thinking. The 
^ creative ones will have the pressing need “to find somebody to whom they 
can surrender as quickly as possible that gift of freedom which they, the 
unfortunate cieative ones, were born with (Dostoyevsky, 1950) Ours is a 
democratic country and we, the citizens, cannot allow parents or teachers 
to stifle creativity among the creative persons, specially among those who 
are studying science. These and other similar views inspired the researcher 
to undertake this investigation. In the previous chapters the data were 
analysed and interpreted In the proceeding pages an effort has been made 
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to present various findings of this study in a Coherent manner and to 
identify the educational implications of these findings 

11.1. Findings 

(A) Sex differences in scientific creativity 

Boys do not differ significantly from girls with respect to inquisitive¬ 
ness which is an aspect of scientific creativity. However, girls excel boys 
in overall scientific creativity and in three aspects of it, viz. fluency flexibi¬ 
lity and originality. 

(jB) Differences in homefschool environments as perceived by children with 
high or low scientific creativity 

(1) When ‘Kolmogorov-Smirnov two sample test’ was used to test the 
significance of differences in HSC* and LSC** children’s perception 
of their home and school environments, it was found that— 

(i) HSC girls do not differ from LSC girls in their percep¬ 
tion of eight aspects of home environment (i.e. control, protec¬ 
tiveness, punishment, deprivation of privileges, rejection, 
permissiveness, social isolation, and reward) and overall school 
environment as well as various aspects of it i.e. creative 
stimulation, cognitive encouragement, acceptance, permissive¬ 
ness, rejection, and control). 

(ii) HSC boys do not differ significantly from the LSC boys 
in their perception of overall stimulation in home environment 
as well as nine aspects of it, namely control, protectiveness, 
punishment, conformity, reward, deprivation of privileges, 
nurturance, rejection and permissiveness. They do not differ 
from each other with respect to their perception of overall 
stimulation in school environment and six aspects of it 

(ill) As compared to LSC boys, HSC boys perceive less social 
isolation in their home environment. 

(iv) As compared to LSC girls, HSC girls perceive more 
stimulation m their home euviionment (total perspective) and 
more nurturance m their homes. 

(2) A gestalt view of the ogives of HSC and LSC childi en’s perception 
of home/school environment lends support to the above meu- 


With High Scientific Creativity 
** With Low Scientific Creativity 
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tioned findings. It is mteresting to note that as compared to the 
median values for LSC girls, more than 50 pei cent of the HSC girls 
perceived more stimulation in their home (total perspective and various 
aspects of it). In case of boys, the same phenomenon appeared with 
respect to their perceptions of overall stimulation in home environment and 
seven aspects of It, namely-reward, punishment, social isolation, depriva¬ 
tion of privileges, rejection, nurturance and permissiveness. Similar pheno¬ 
menon was observed in case of HSC girls’ perception of overall stimula¬ 
tion in school environment (i e. total perspective) and four aspects of it, 
VIZ creative stimulation, permissiveness, acceptance and rejection In case 
of boys this was evident with respect to HSC boys’ perception of crea¬ 
tive stimulation, control and rejection. 

Both the HSC and the LSC girls perceived inconsistency in 
teachers’ behaviours pertaining to cognitive encouragement, permissiveness, 
acceptance and control ; and in parents’ behaviours to use reward or 
deprivation of privileges Boys perceived inconsistencies in teacher-pupil- 
mteraction with respect to control and rejection ; and in parental childrear¬ 
ing behaviours pertaining to control, conformity, protectiveness, reward, 
and nurturance. As compared to HSC boys LSC boys perceived consis¬ 
tently more cognitive encouragement, and moie permissiveness m their 
school enviionment. The HSC boys perceived consistently more creative 
stimulation m school environment and less rejection in home environment 
than the LSC boys HSC gills perceived consistently more creative stimula¬ 
tion in schools and less contiol and rejection in home environment than 
the LSC girls HSC girls perceived more protectiveness, less rejection, 
less social isolation and more nurturance in homes than LSC girls. HSC 
hoys perceived less deprivation of privileges, less social isolation and less 
acceptance than the LSC boys. 

(C) Relationship between perceived homelschool environment and scientific 
creativity 

Significant relationships have been found to exist between (1) perceived 
school environment and originality among boys, (2) perceived home environ¬ 
ment and scientific creativity (overall, and fluency and originality aspects 
of It) among girls , (3) perceived home environment and mquisitivenes 
aspect of scientific creativity among boys. All of these five significant 
relationships between environmental variables and dependent variables 
seemed to be tied with verbal intelligence, nonverbal intelligence and socio¬ 
economic status Besides this, the relationship between inquisitiveness and 
home environment is tred with neuioticism (fn case df boys) However, 
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the iclationships between perceived home environment and originality/ 
fiuency/overall scientific creativity among girls was found to be tied with 
extraversion 

(Z)) Relationship between various aspects of peiceived school emit ail¬ 
ments and scientific ci eatmty 

Sixty Spearman coefficients of correlation were computed to study 
the relationship between various aspects of perceived school environment 
and scientific creativity among boys and girls In all only six coirelations 
vveie found to be significant at .05 level. These correlations indicate exis¬ 
tence of significant negative relationship between— 

(i) creative stimulation and flexibility among boys, 

(ii) cieative stimulation and originality among boys, 

(ill) cognitive encouragement and overall scientific creativity as well 
as originality and inquisitiveness aspects of it, and 

(iv) permissiveness and originality among boys. 

(£) Relationship between vaiioiis aspects of petceived home envii onment and 
scientific cieativitv 

Out of the 100 tank coefiicients of correlation between aspects of 
peiceivcd home environment and scientific cieativity (overall as well as 
fluency, flexibility, originality and inquisitiveness aspects of it), 12 correla¬ 
tions weie positive and significant at 05 level. These significant correlations 
indicate existence of positive relationship between (1) decreasing amounts of 
piotectiveness as perceived by girls and their inquisitiveness , (2)decreastng 
amounts of deprivation of piivileges as perceived by boys and then origina¬ 
lity , (3) decreasing amounts of rejection as perceived by girls and their 
fluency as well as inquisitiveness , (4) increasing amounts of niirtuiance as 
peiceived by gnls and oveiall scientific creativity as well as fluency, flexibi¬ 
lity and originality aspects of it, (5) boys’ perception of increasing amounts 
of nurturance and their inquisitiveness; and (6) boys’ perception of permis¬ 
siveness and their overall scientific creativity and originality and 
inquisitiveness aspects of it. Besides the twelve positive correlations 
(significant at 05 level), two negative correlations w'ere significant at 05 
level. They indicate that decreasing amounts of piotectiveness and con¬ 
formity are negatively related with boys’ inquisitiveness 

(F) Effect of different levels of stimulation in home environment on the stien- 
ttfic cieativity of childien perceiving same or difieient levels of stimulation 
in school envnoninent 
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Scientific creativity scores in general and scores on fluency, flexibility, 
originality and inquisitiveness'm particular among boys peiceiving high/ 
normal/low stimulation in school environment do not vary with the level 
of stimulation perceived in home environment Fluency, flexibility and 
inquisitiveness scores of giils peiceiving normal stimulation in school 
environment do not vary with the level of stimulation perceived in home 
environment. However, as compared to giils perceiving low stimulation 
in homes but noimal stimulation m school environment, girls perceiving high 
stimulation in home environment and noimal stimulation in shool environ¬ 
ment obtain higher scoies on overall scientific creativity and originality 
aspect of it Girls perceiving high/normal/low levels of stimulation m home 
enviionment but either high or low stimulation m school environment do not 
differ from each other with lespect to their oveiall scientific creativity and 
originality aspect of it Thus, as compared to low level stimulation m home 
environment, high level stimulation in home environment may be more con¬ 
ducive to the development of scientific creativity among girls. 

11 2. Inteience 

The present study has revealed that girls excel boys in overall scientific 
creativity and fluency, flexibility and originality aspects of it (as measured 
by oui tests of scientific creativity). Similar findings have been leported 
by Yamamoto {I960), Torrance (1962), Neufcld (1964), Razik (1964), Dauw 
(1966), Littlejohn (1967), MacGregor & Smith (1967), Harlow (1967), 
Solomon (1968), Ogletree (1968). Fletcher (1968), Bowers (1971), Dhir 
(1973), Goyal (1973) and Hussain & Hussain (1975) with respect to 
general creativity. These diffeiences may be attributed to genetic and 
experiential factors Determination of the effects of genes tongdevelopment 
of scientific creativily was beyond the scope of the investigation. We have 
studied the effects of perceived home and school environments (as measured 
by our tools, vi 2 . Home Environment Inventory and School Enviion- 
inent Inventory, on the scientific creativity among boys and girls. 

We have found that both the HSC and the LSC children (boys 
as well as giils) perceive nearly the same amounts (i.e not significantly 
different) of ‘Creative Stimulation’, ‘Cognitive Encouragement’, ‘Accept¬ 
ance, Peiimssiveness, ‘Rejection’, and‘Control’m then school environ¬ 
ment. This indicates that oui teachers do not tiy to provide a more con¬ 
genial climate for HSC children. They seem to have faith in equalisa¬ 
tion of psychological and ecological facilities for all the students in then 
classiooius This implies that these factois may be conducive to the 
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development of scientific ciealivity among children. Following views of 
Vinacke (1952) warn us to postpone the piocess of decision making 

1. Cieativity calls upon free reorganisation of past expeiionces and 
IS influenced more by inner-need states than by external 
demands It is under great vojuntaiy contiol 

2 Certain conditons confront eveiy individual, i e are universal 
m all cultures Some are idiosyncratic, having an effect only 
on a tew persons oi a single individual. 

Inspite of siinilanties in vaiious aspects of school enviionnienl 
as perceived by HSC and LSC children, our research has disclosed the 
existence of significant relationships between—(1) ‘Cieative Stimulation" 
and ‘Flexibility’ for boys, (2) ‘Cognitive Encouragement’ and ‘Oiiginality’ 
foi boys, (3) ‘Creative Stimulation’ and ‘Originality’ for boys, (4) ‘Cogni¬ 
tive Encouragement’ and ‘Inquisitiveness’ for boys, (5) ‘Cognitive Encoui- 
agement’ and ‘Scientific Creativity’ for boys, (6) ‘Permissiveness’ and ‘Oiigi- 
nality’ for boys These relationships indicate that 'Creative Stimulation’, 
‘Cognitive Encouragement’ and ‘Peiraissiveness may affect the development 
of scientific creativity to some extent irrespective of then peiccpLions of 
similar stimulation in school environments It indicates that ‘Creative 
Stimulation’, ‘Cognitive Encouragement’ and ‘Peimissiveness’ aspects of 
school enviionment have idiosynciatic effects It is surpiising to note 
that boys’ perception of less quantities of creative stimulation, cognitive 
encouragement may promote the development of scientific creativity among 
them Such a situation does not exist in case of girls. Thus, it appeals as 
if our girls had been immune to the elTects of teachei-pupil interaction. 
It IS quite embairassing to note that boys’ peiception of moie 'Creative 
Stimulation’, ‘Cognitive Encouragement’ and ‘Permissiveness’ may inhibit 
the development of scientific creativity among boys However, oui obser¬ 
vations lend support to our inference All of us may agree that most of 
our schools (none of the schools selected for cairymg out the piesent inves¬ 
tigation) do not provide specific cognitive piogrammes foi encoui aging 
scientific creativity So, if we only piovide a vciy stimulating climate, 
boys who had to be moie sincere m then academic and scientific pursuits, 
will get boied and (his may lesult m pioduction of less cieative ideas 
through the media of science and cxeicise of less cieative thinking while 
learning science. In view of such perceptions our HSC subjects may 
get annoyed with teacheis’ piactices of providing same amounts of ‘Cieative 
Stimulation’, ‘Cognitive Encouragement' and ‘Peimissiveness’ to HSC as 
well as LSC childien. It is worth stiessmg that these aspects of school 
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eiiviionment may not be too powerful to seriously impair the processor 
development of scientific creativity among boys The reason for laying 
such a stress is that relationships between the dependent and the 
independent variables aie very low 

The picsent study has revealed that both the HSC and the LSC 
boys as well as guls perceive nearly the same amounts of ‘Control’, ‘Pro¬ 
tectiveness’, ‘Punishment’, ‘Reward’, ‘Rejection’, ‘Deprivation of Privi¬ 
leges*, and Permissiveness’ in their home environment However, we have 
found significant lelationship between (1) ‘Protectiveness’* and ‘Inquisitive¬ 
ness’ (foi boy and girls), (2) ‘Rejection” and ‘Inquisitiveness’ (foi giils)j (3) 
‘Permissiveness’** and ‘Inquisitiveness’ (for boys), (4) ‘Depiivation of Privi¬ 
leges’* and ‘Originality' (for boys) ; (5) ‘Permissiveness’** and ‘Ouginality’ 
(For boys) These relationships once again reflect the idiosyncratic effects of 
‘Protectiveness’ and ‘Rejection’ aspects of home environment for HSC 
and LSC girls and ‘Permissiveness’, ‘Protectiveness’ and ‘Deprivation of 
Privileges’ for boys Interaction between the personality structure of 
HSC children and their perceptions of ‘Protectiveness’, ‘Peimissiveness’ 
‘Deprivation of Pnvileges’ and ‘Rejection’ aspects of home environment 
may be responsible foi the idiosyncratic effecls of these aspects of home 
environment, 

Our study has shown that as coinpaied to LSC girls, HSC giils 
perceive more nurturance m home environment Girls’ peiception of in¬ 
creasing amounts of nurturance in home envuonment has been found to be 
positively correlated with ‘Overall Scientific Creativity’, ‘Fluency’ ‘Flexibi¬ 
lity’, and‘Ouginality’variables. In case of boys inquisitiveness was found 
to have a positive and significant lelationship with ‘Nurtuiance’ but the 
HSC boys did not differ from the LSC boys m their perception of 
nuiturance in home environment This lattei finding reflects the idiosy¬ 
ncratic effects of ‘Nuiturance’ in home environment 

As compared to LSC boys, HSC boys perceived less social 
isolation in home environment This aspect of home envuonment has been 
found to be insignificantly related with scientific creativity in case of boys 
Thus, It lePects the ineffectiveness of children’s peiception of decreased 
amounts of‘Social Isolation’ in the development of scientific cieativity 
Similar inefficiency has been reported for girls too but they did not peiceive 
significantly different amounts of‘Social Isolation’m home environment. 

^indicates decieasing amounts 

^indicates increasing amounts 
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To sum up, we can say that HSC girls’ perception of more nurturance 
than that of LSC gals may be conducive to the development of scientific 
creativity Giils’ perception of decreasing amounts of ‘Rejection’ and ‘Pro¬ 
tectiveness’ m home envuonment and boys’ perception of decreasing amounts 
‘Deprivation of Privilege’s, ‘Protectiveness’ and increasing amounts of 
‘Permissiveness’ & ‘Nurtuiance’ may contribute to the development of 
of scientific cieativity It does not matter much whether they perceive as 
much nurturance, protectiveness and depiivation of privileges as is 
peiceived by LSC boys in their home environment Schools have failed 
to generate special climates for the 'HSC childien so as to develop their 
scientific cieativity. It can be believed that most of our schools stress 
equalization of educational oppoitumties for all the students The HSC 
children are usually neglected in oui schools To us, it is not surprising 
to note that the HSC and the LSC children peiceive same amounts 
of ‘Cognitive Encouragement’, ‘Rejection’, ‘Control’ and ‘Accept¬ 
ance’ in school environment It is inherent m human nature to crave for 
social recognition No one wishes to be ignoied. The HSC children, 
too, aie human beings and therefore, the feelings of being neglected may 
be more injurious in curbing students’ scientific creativity (more in case of 
children who exhibit less creativity through the media of science and 
possess less motivation to pursue work demanding scientific cieativity) 
Girls’scientific cieativity may not be influenced by then school environ¬ 
ments but increasing stimulation in school environment may inhibit the 
development of scientific creativity among boys 

Now one question stiikes our mind We have found that gnls 
excel boys in overall scientific creativity and fluency, flexibility, and oiigi- 
nality aspect of it If environment is to influence the development of 
scientific creativity in a similar fashion, boys must have been more 
creative (m science) because more aspects of home and school environment 
seem to influence the development of scientific creativity among boys than 
among girls It is quite amazing to note that girls’ scientific creativity 
appears to be influenced by decreasing amounts of rejection and mcieasing 
amounts of nuituraiice in home environment while boys’ scientific creativity 
seems to be influenced by mcieasing amounts of ‘Protectiveness’, ‘Confor¬ 
mity’ and ‘Nurturance’ , and decreasing amounts of ‘Deprivation of Privi¬ 
leges’ m home environment and decreasing amounts of ‘Cieative Stimula¬ 
tion’, ‘Cognitive Encouragement’ and ‘Pei missiveness’in school environ¬ 
ment It is quite inteiestmg to note that ‘Nuiturance’ in home environ- 
metit piomotes the development of scientific cieativity among boys as well 
as girls 
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Is I ejection more powerful Is school environment less powerful than 
home environment Which personality characteristics interact with girls’ 
perception of rejection and nurturance in home environment to make it a 
powerful factoi contributing to the development of scientific creativity 
among girls ’ These questions still remain unansweied. To the researcher 
it seems as if girls’ greater sensitivity to and strivings for avoidance of 
rejection, as used by parents and more nurturance, as provided by parents 
had produced greater impact on their scientific creativity. Thus, home 
environment is more powerful than the school environment. This conclu¬ 
sion draws support fiom oui finding that as compared to low stimulation in 
home environment, greater stimulation in home enviionment is more con¬ 
ducive to development of scientific creativity (overall) and originality aspect 
of It among girls perceiving same (i.e. normal level) stimulation m school 
environment These differences have not been found in case of boys This 
leflects the gi eater sensitivity of girls, who perceive normal level stimulation 
in school environment but high or low level of stimulation in home 
environment 

Our research findings indicate that both the HSC and LSC 
boys as well as girls perceive similar amounts of overall stimulation in 
school eiiviioninint. Howcvei, this overall stimulation in school environ¬ 
ment has been found to be negatively related with originality, an aspect of 
scientific creativity among boys'. This clearly reflects the idiosynciatic effects 
of overall stimulation in school environment as perceived by children. Boys’ 
scientific cicativity seems to be moie influenced by their perception of 
decieasing amounts of stimulation in school environment. Similar idiosyn¬ 
ciatic effects have been reported in case of boys’ peiception of overall 
stimulation in home environment because increasing amounts of stimulation 
in home environment have been found to be positively related with inquisi¬ 
tiveness aspect of scientific creativity though the HSC and the LSC 
boys did not differ in their perceptions of stimulation in school environ¬ 
ment HSC girls perceive more stimulation m then home environment 
than the LSC giils , and girls’ overall scientific creativity as well as 
fluency and originality aspects of it have been found to be significantly and 
positively correlated with the oveiall stimulation as perceived by girls m 
then home enviionment This implies that increasing stimulation in home 
environment may be more conducive to the development of scientific 
cieativity The relationships between (1) perceived home environment and 
oveiall scientific cieativity or fluency & originality aspects of it (among 
girls) , (2) inquisitiveness and home environment as perceived by boys ; 
and Oiiginality & school enviionment as perceived by boys, are tied with 
veibal mtelligente, nonverbal intelligence and socio-economic status. 
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Relationships for boys are tied with neuroticisni while those foi girls aie 
tied with cxtraversion also. The exact lole of these factors is yet to be 
investigated 

To sum up the above discussion, we can say that— 

(1) There are some environmental conditions which die peiceived 

in similar degrees by all children. Some of them may influence 
the development of scientific creativity. These cnviionmental 
factors which have idiosyncratic effects on the development of 
scientific cieativity are (1) protectiveness (dccicased amounts), 

(2) rejection (decreased amounts) and (3) overall stimulation in 
home environment (increased amounts) as perceived by girls 
and decreased amounts of cieative stimulation, cognitive 
encouragement, and permissiveness aspects of school environ¬ 
ment as perceived by boys Boys’ perception of decreased 
amounts of deprivation of privileges, and protectiveness and 
increased amounts of nurturance and protectiveness in their home 
environment, too, have idiosyncratic effects on the development 
of scientific creativity among boys 

(2) Increasing amounts of nuiturance and overall stimulation in 
home environment as perceived by girls may contribute signifi¬ 
cantly to the development of scientific creativity among girls. 

(3) High stimulation in home environment is more conducive to the 

development of scientific creativity among girls perceiving 
normal level stimulation in their school environment. 

These general conclusions draw additional support from the comments 
of Evans & McCandless (1979) and Torrance & Torrance (1976). The 
former think, “Most of us who have children or who have woiked with 
children have observed them react differently to uniform treatment ’’ 
The latter surveyed 140 expeiiments which were designed to influence 
creativity among school-age children and youth They concluded, ” the 
ability to perform ||creativc[y or better to exercise divergent thinking, can 
be influenced to some extent by environmental manipulations feasible in the 
classroom. Not all children and youth show gams, noi is the gam always 
impressive But change can occur. The more disciplmetl or oiganized 
and systematic strategies are the most effective ’’ 

Thus, home environment stimulation inlluences the development of 
scientific creativity among boys as well as girls while stimulation m 
school environment is effective in case of boys only Boys’ perception ol 
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decreasing levels of stimulation in school environment specially in respect 
of creative stimulation, cognitive encouragement, permissiveness and 
acceptance may contribute significantly to the development of their 
scientific creativity Increasing levels of nurturance and decreasing levels of 
protectiveness as perceived in home environment promote the development 
of scientific creativity among boys and girls In addition to this boys’ 
scientific creativity may be inhibited by less conformity and permissiveness 
and more deprivation of privileges. In case of girls, decreasing levels of 
rejection, if perceived so by them, may promote the development of their 
scientific creativitv. 

11.3 Delimitations of the Study 

Following have been the delimitations of this study— 

1. Test-retest reliability and criterion related validity of ‘Horae 
Environment Inventory’ and ‘School Environment Inventory’ 
has not been determined 

2. It was initially planned to conduct this study on a sample of 
300 students. However, the unwillingness of a few institutions 
to provide adequate facilities for collection of complete relevant 
data has forced the researcher to limit the sample size and 
be contented with the data about 197 students only, 

3 Though it was planned to study the best combination of home 
and school environment characteristics, verbal and non veibal 
intelligence, neuroticism and extraversion, and socio-economic 
status which contributes to the piediction of scientific creativity, 
the researcher could not achieve this objective because the 
distributions of the scientific creativity scores of boys as well 
girls were skewed. 

4 Only those students who were studying Biology, Physics, and 
Chemistry science subjects in their XI & XII classes weie 
selected for this study This was done because our tests of 
scientific creativity are moic suitable foi such students. 

5. Because of the smallei size of the sample, we have not tried to 
probe deeper into the relationship of vauoiis environmental 
variables with the overall scientific cieativity and vaiious 
aspects of it, among children differing with respect to intelli¬ 
gence, extraversion and socio-economic status. 

6 . As per expert opinion we have constructed inventories to 
measure 6 aspects of .school environment (creative stimulation. 
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cognitive encouiagement, control, rejection, acceptance and per¬ 
missiveness) and ten aspects of home environment (i.e. control, 
reward, punishment, conformity, social isolation, rejection, 
nurturance, permissiveness, deprivation of privileges, and 
protectiveness). 

II 4 Significance of the Study 

Scientific creativity is a potential ability and a potential ability means 
an ability which can be fully developed, if and only if certain conditions are 
fulfilled. If the home and the school environments of the apparently 
creative science students did not fulfil these necessaiy conditions, this 
potentiality would not be able to develop fully 

11.41 Significance for Teacheis 

The work of Vygotsky (1934) provides a social—historical peispective 
for learning envnonment lelationships. He mamtamed that thinking 
processes change in a maunei that is complete, dynamic and interrelated 
with enviioumental phenomena He observed that the level of think¬ 
ing of an individual, whether elementary oi higher, reflects his 
particulai environment and significant changes in that environment 
can be expected to change the thinking pattcins of the individual We 
have to keep in mind Hildebrand’s (1976) words, “If a teacher loses faith 
in the child’s cieative ability or falls victim to piessiues to produce pro¬ 
ducts, she will hurt the child and his future creativity. Henceforth, the 
child will wait for her idea, her correct way before beginning. The child 
won’t enjoy his products or the process.” Like Lowenfeld and Brittain 
(1910) we think that in a well balanced educational system, in which the 
development of the total being is stressed, each individual’s thinking, 
feeling and perceiving must be equally developed in order that his creative 
abilities can unfold. 

Scientific creativity can safely be compared to human embryo’s essence 
of life If the human embryo soon after the conception is not identified and 
left to itself to develop, it must and is bound to peiish as a result of his or 
her failure to get ovei adverse circumstances But if a congenial environ¬ 
ment is provided it will hatch and develop The time demands that we 
must seriously think over our practices in the classroom. We do not want 
that scientifically creative students be compelled to choose the paths of 
delinquency, mental illness, a life of mediociity and unrealized potentiality 
To prevent this, serious attempts to identify scientific creativity is the 
nascent need and the ‘Tests of Scientific Creativity’ developed by the 
author can help teachers to identify the talented students Mere identi- 
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fication of this valued potentiality will not help us to justify our impoi- 
tdDce Our science teacheis in particulai and othei teachers in general will 
have to provide that kind of educational climate and psycho-social environ¬ 
ment which will Facilitate the development of scientific creativity. The 
findings of the present investigation will help teachers to study the develop¬ 
ment of scientific creativity among students and evaluate the school 
environment m which they study to check whether the scientifically creative 
students perceive then environment as congenial or not. 

It is to be remembeied that some students suffer fiom the adverse 
conditions that pervade their home enviionment. All that can be done for 
them is to tiy and improve their conditions in future and try to compensate 
for the deficiencies of the past in their present schools. Present study has 
led to the identification of home environmental characteristics which aie 
conducive to the development of scientific cieativity and theiefore, through 
parent teachei associations, teachers can try to convince parents to improve 
adverse home enviioumental conditions. They will also be able to make 
up for the deficiencies of home m the school 

11 4.2. Stgnijicance for Educational Admmistiatois 

One cannot pioduce creativity, only nurtuie it (Gibb, 196fS). This obser- 
vationisalso valid in case of scientific creativity and m this respect oui 
institutions have to take steps to ensure that scientifically creative minds 
continually rise to the top of the organization Otherwise, organizations 
will show the effects of the time in the foun of aging and m the form of 
diminishing total effective creative power Consequently, they grow old and 
die as many corporations and organizations do each year. An organizatio¬ 
nal programme that will optimise scientific creativity is a nascent need and 
with the help of the findings of this study, such an organisational stiuctuie 
and a psycho-social environment can be established in our institutions as 
may be the most ideal for the development of scientific creativity. 
Findings of this study demand that principals must try to improve the 
creativeness of the school environment by hoisting umbiellas as butters 
against outside forces including forces from othei parts of the system. 
Under these umbrellas they may be able to provide climates, largely of their 
own making, in which staff and students will function better than in those 
already established 

The study has levealed certain psycho-social characteristics of home 
enviionment undei which cieative thinking thiough the media of science 
flourishes best These factors are decieased amount of protectiveness, 
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conformity, deprivation of privileges,, iciectioii, and incieased amounts of 
nurturance and peimissiyeness. Our administrators, may be able to cieate 
these environments in hostels of residential schools. 

With the help of the findings of tins study our schools may be able to 
act according to Ruth Stiang’s advice i e. to know the child’s home envi¬ 
ronmental factors conducive to scientific cieativity, recognize the good 
features of patent’s behaviours and practices and build on this foundation 
They must not lay too much emphasis on greater stimulation m schools 
because this may mlnbit the development of scientific c,'eativity 

11,4 3. Significance for Cieative Students and Counsel lots 

Eveiy individual has withm himself an innei uige toward sclf-iealiza- 
tion, self-expression, sclf-direction and positive health Counsellor helps 
him m the liberation of these urges. Aftci having identified highly creative 
science students, the counsclloi, through gioup procedures of guidance, 
can explain to them that more stimulation in the home environment and 
normal stimulation in school environment will lead to the best development 
of their scientific cieativity, Findings of the piesent study may assist him 
m using adaptation techniques so as to preserve Ins or her scientific 
creativity 

Then, with the knowledge of such euviionmental chaiacteiistics 
which are conducive to creativity, students will be able to guai.f themselves 
and they may not become victims of those practices of parents or teachers 
which are likely to stifle their creative potential. So, students may learn 
to preserve their creative talent even when more protectiveness, conformity, 
lejection and deprivation of piivileges exist in their home euviionments, less 
nurturance or permissiveness pervade then home ; and very high level 
creative stimulation , cognitive encouragement and peimissiveness exist in 
then school environment 

11 4 4 Significance foi Patents 

Home-school understanding and cooperation ate generally accepted 
as basic to smooth continuity of growth as the child moves from home into 
the new and diffeient environment of school. This is impoitant not only as 
he enters kindeigarten (or nursery school) but also as he moves back and 
forth between home and school thioughout his formal educational expeii- 
ence (Breckenridge & Vincent, 1966) Patental attitude towaid the 
school may sabotage anything the school might tty to do foi the child. 
Unfortunately, the prevailing attitude of many patents in out country today 
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IS to “send Lalla oi Muiina to school and then wash their hands of 
any responsibility for his education”. Rejai (1979) has very beautifully 
enumerated the failure of parents in the educative process. it is the 
parental abdication of responsibility to help educate then children that lies 
at the core of the many problems the educational piocess faces today. 
Until such time as the parents give up the easy way out and lesume 
responsibility to cultivate in their children the active habits of 
reading, writing, speaking and thinking, we can expect the situation to 
deteriorate.” More painful has been the fact that in recent years parents 
have sued schools and colleges for “educational malpractice” i e. failuie to 
educate their children. 

The findings of this study reveal that the climate of the home is more 
important than that of the school. It is quite possible to see students 
coming from homes that aie so much drab and lifeless that the child is 
little better off than the laboratoiy mouse confined to his cage. Mot only 
m the home but throughout society, adults manipulate the environment in 
all sorts of ways that modify childien’s perceptions. Rogers (1969) 
observes, “In general, a conformist upbringing snuffs out the twin cand¬ 
les of curiosity and creativity that bum in young children ” Although 
research data do not support the contention that a child develops a specific 
ability because his parents have selectively trained him m it, the mannei 
of childreaiing and the quality of parent-child lelatiouships have been 
found to limit the intervening conditions that stimulate or suppress differen¬ 
tial abilities (Bing, 1963). 

The findings of this investigation will help parents m deciding 
what type of environment should be created by them in their homes so that 
their children may be able to develop their scientific creativity to the maxi¬ 
mum limit They will be able to realize that the interests of the home and 
the school overlap and intermingle Findings of this study can enable 
parents to act according to Gamble’s advice of cairying more of the school 
into the home so as improve home conditions and thereby contribute more 
to the development of scientific creativity 

11.5. Suggestions for Further Study 

This study was conducted on a small sample Hence, results of this 
study may be further verified by studies to be conducted on large samples. 
The relationships between environmental factors and scientific creativity do 
not reveal the impact of different environmental characteiistics on the deve¬ 
lopment of scientific cieativity among children possessing different personal- 
i y chaiacteristics 
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It is quite possible that childieu with different levels of scientific 
creativity, and cognitive and affective traits of peisonality may be influenced 
by their perceptions of stimulations in home/scliool environments m diffe¬ 
rent ways. This may be explored by further researchers It will be desirable 
to find out how the satisfaction of diffeient individuals with the stimulations 
they peiceive in then environments influences the growth of their scientific 
creativity 

The adaptation techniques that aic adopted by childien for coping with 
the environmental picssures may mflucuce the development of their scientific 
creativity So, studies may be undertaken to study the role of perceived 
environments on the development of scientific cieativity among students 
using different adaptation techniques, (viz compliance, counter aggiessive- 
ness, indomitable peisistcncc, clowning, silence, appaient ignoring of 
criticism, apathy, inconsistent performance, filling the gap when others 
falter, solitary activity, etc 

Oui discussions of findings indicated that monotonous stimulation m 
classroom may not be as much conducive to the development of scientific 
creativity as the specific cognitive piogrammes designed to act as catalyst 
for the development of scientific cieativity Such programmes can be 
developed and then expeiimental studies may be undertaken to find out the 
extent to which the development of scientific creativity is influenced by 
monotonous stimulation and cognitive programmes when launched in a 
stimulating climate The problems faced by students in their family and 
then classiooms may be found out and their lole in the development of 
scientific creativity may be ascertained 

The inferences diawn fiom the findings of this study indicate that levels 
of behavioural consistency among teachers’ and parents’ actions to provide 
stimulating conditions influence the development of scientific cieativity 
This infeience is yet to be piobed fuither. 

Besides these, the lole of ecological enviionments of home and school, 
the peisonality of teachers and parents, quality of instiuction, stiucture 
of the home and cultural norms that are conventionally accepted m a 
family, may have some impact on the development of scientific creativity 
among childien Children’s affiliations, peer-group piefeiences for certain 
activities and devices used by the members of the peer-group to contiol 
the behavioui of othei group members aie yet to be studied as determinants 
of scientific cieativity Reseaichers can investigate the role of environments 
m the development of scientific cieativity of children belonging to different 
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cultuial groups. Thus, school, home, peer group, community and the child 
with his or her unique characteristics may influence the development of 
scientific creativity among children This discussion can be summed up 
symbolically as piesented in the model m figuie 1 given below : 
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